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ABSTRACT 
 
 Child Nutrition Programs in schools in the United States provide healthy, safe, 
affordable meals for a diverse population of children every school day.  The USDA 
requires the menu for children with food allergies to be modified with no additional meal 
reimbursement.  Food allergies affect up to 8% of children in the U.S.; eight allergens 
(milk, eggs, peanuts, tree nuts, fish, shellfish, soy, and wheat) account for over 90% of 
allergic reactions in susceptible individuals.   
 The purpose of the study was to assess self-efficacy of child nutrition program 
menu planners in California schools who design and implement menus for children with 
food allergies.  Also identified were menu planning protocols used in the 
accommodation process, self-reported menu modification frequency, and cost 
perceptions to produce meals modified for children with food allergies.   
 A two phase data collection included an electronic Delphi panel (n=16) and 
general survey (n=212) to menu planners for children with food allergies at California 
public schools.  Based on food and labor costs, results indicated child nutrition program 
menu planners perceived modified meals cost more than non-modified meals planned to 
accommodate children with wheat, soy, milk products, and multiple allergens.  This 
study estimated that 0.96% of lunch meals served in California were modified to 
eliminate food allergens.  Ready availability and ease of sourcing substitute foods 
reduced perceptions of negative labor impacts on operations.  Self-efficacy was 
measured using factors of perceived skill, perceived knowledge, frequency of training, 
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perceived cost of menu modifications, district enrollment, years of work experience in 
child nutrition programs, education level, sex, and age of respondent, in providing meal 
accommodations for students with food allergies.  Knowledge was the sole predictor of 
self-efficacy for menu planners of allergen modified menus for children.  Findings from 
this study regarding perceived cost of accommodations and benchmarks of frequency of 
accommodations for children with specific food allergies can be utilized to calculate 
impact of additional food and labor costs. Child nutrition program menu planners were 
found to have high self-efficacy in planning modified meals; knowledge and adequate 
funding are keys to success. 
Keywords: child nutrition program, food allergy, knowledge, self-efficacy, training.
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CHAPTER 1 
INTRODUCTION 
    
 The purpose of child nutrition programs in schools in the United States (U.S.) is 
to provide healthy, safe, and affordable meals for a diverse population of children every 
school day (Healthy Hunger-Free Kids Act [HHFKA], 2010).  Public and private 
nonprofit schools and residential child care institutions are all eligible to participate in 
U.S. Department of Agriculture (USDA) Child Nutrition Programs, which operate with 
federal and state reimbursement income as well as local income from the sale of meals 
and other foods and beverages.  Meal programs must be available to all children enrolled 
in the school.  Free and reduced-price meals are made available to students who qualify 
based on family size, financial income, and other factors (USDA, 2013c).  The National 
School Lunch Program (NSLP) and School Breakfast Program (SBP) provide nutritious 
meals that are consistent with the current Dietary Guidelines for Americans ([DGA], 
Richard B. Russell National School Lunch Act, 2011) and portioned based on the age or 
grade level of the child (Nutrition Standards in the National School Lunch and School 
Breakfast Programs; Final Rule, 2012).  
 Children with disabilities, including those related to a food allergy, have civil 
rights protection under the regulations of child nutrition programs (USDA, 2001; USDA 
2013b).  The USDA, which oversees the NSLP and SBP, issued guidance to schools in a 
document titled Accommodating Children with Special Dietary Needs in School 
Nutrition Programs in 2001 (USDA, 2001).  The document stated schools are required 
2 
 
 
to make substitutions in the reimbursable school meal for students who are disabled by 
food allergies. It is suggested written documentation from a licensed physician be 
required before the school can make a substitution in the meal.  The physician’s 
statement must include a description of the food allergy, how the allergy restricts the 
diet, major life activities affected by the disability, the foods to be omitted from the diet, 
and foods that can be substituted.  The physician’s information is needed in order to 
assist the child nutrition program staff to provide a meal that is safe and appropriate for 
the student.  
The Americans with Disabilities Act (ADA) of 1990 mandated accommodations 
be made for students with disabilities such as food allergy to include them in all 
activities (ADA, 1990). Schools are challenged with providing a safe environment as 
well as being prepared to provide emergency assistance should allergic reaction occur 
(Sheetz et al., 2004).  The likelihood of food allergic reactions occurring at school is 
great given that children spend up to 50% of their waking hours at school and those 
foods that most frequently cause food allergic reactions, such as dairy products, wheat, 
and peanuts, are also commonly found at schools.  
 In 2013, USDA informed child nutrition program operators that the Americans 
with Disabilities Act Amendments Act of 2008 ([ADAAA]; USDA, 2013a) broadened 
the definition of “Major Life Activities” to include a new category called “Major Bodily 
Functions.”  This new category includes activities such as “functions of the immune 
system, normal cell growth, digestive, bowel, bladder, neurological, brain, respiratory, 
circulatory, cardiovascular, endocrine, and reproductive functions (42 USC 12102(2) 
3 
 
 
(B)).”  Individuals with impairment of any of these functions are now considered 
disabled, which broadly increased the scope of diagnoses in children that potentially 
require accommodations of modified meals.  This may include diabetes as well as many 
food intolerance accommodations not previously mandated.  For accommodations to be 
made, these special dietary needs must be supported by a medical statement signed by a 
recognized medical authority (USDA, 2013a).  
Boyce et al. (2010, p. 1108) defined a food allergy reaction as “an adverse health 
effect arising from a specific immune response that occurs reproducibly on exposure to a 
given food.”  A food allergy reaction can include symptoms such as itching, hives, 
swelling, diarrhea, and shortness of breath (U. S. Department of Health and Human 
Services [DHHS], 2007).  A food allergy can also cause more severe symptoms and a 
life-threatening response called anaphylaxis (U.S. Food and Drug Administration 
[USFDA], 2009a).  Food-induced allergic reactions affect as many as 3.7% of adults and 
up to 6% of children in the U.S. (Sicherer & Sampson, 2006).  A study conducted from 
2009 to 2010 with 38,480 children under the age of 18 indicated that food allergy 
prevalence for this sample was 8.0% (Gupta et al., 2011).  Study results also indicated 
that among children with food allergy, 38.7% of those reporting had a history of severe 
allergic reactions.  Prevalence was highest for peanut allergy (25.2%), followed by milk 
(21.1%), and shellfish (17.2%) among respondents.   
Eight foods account for over 90% of allergic reactions in susceptible individuals: 
milk, eggs, peanuts, tree nuts, fish, shellfish, soy, and wheat (Branum & Lukacs, 2008; 
Sampson, 2004).  The Food Allergen Labeling & Consumer Protection Act of 2004 
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requires these eight foods be clearly listed on a food ingredient label (USFDA, 2009a).  
The American Academy of Allergy, Asthma & Immunology ([AAAAI]; AAAAI, 
2013a) reported 150 to 200 fatalities per year are caused by food allergy reactions. The 
AAAAI reported fatal anaphylaxis caused by food ingestion is most commonly caused 
by peanuts (50-62%) and tree nuts (15-30%).  Food allergy reactions while at school are 
common for children, with 18% of children with food allergies in the study reporting at 
least one incidence of reaction at school during the previous 2-year period (Gupta et al., 
2009). 
It is imperative that allergen-free meals are made available for susceptible 
children while at school.  The FDA Food Code (USFDA, 2013) contains food safety 
regulations that govern the retail and food service industries.  The California Retail Food 
Code (California Department of Public Health, 2012) which is modeled after the 2005 
FDA Food Code and contains operational requirements for food facilities in California, 
does not mention food allergens specifically, but does require that all retail food outlets 
have one “food protection manager” certified individual on the premises when the food 
facility is in operation.  The 2009 FDA Food Code stated food protection managers 
should be able to demonstrate knowledge regarding identification of major food 
allergens and symptoms a major food allergen would cause in individuals with food 
allergies (USFDA, 2009b).  The 2013 Food Code included a recommendation to clean 
and sanitize equipment and food contact surfaces after contact with a raw animal food 
such as fish before contacting different types of raw animal foods to prevent cross-
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contamination and unintended allergic reaction in susceptible individuals (USFDA, 
2013).  
Schools cannot charge the child more than the price of a regular meal for an 
allergen modified meal, state and federal reimbursements are the same for these meals.  
In an older study using a case study approach with 15 schools in eight districts to 
investigate labor, food, and equipment cost estimates associated with providing school 
meals for children with special food and nutrition needs (Conklin & Nettles, 1994), it 
was found some schools spent more than others, all districts had increased labor costs, 
but food cost per meal was dependent on the type of special diet prepared.  The authors 
concluded that it was “not a costly undertaking” for the 15 schools in this case study to 
provide special modified meals.   
 However, much has changed within child nutrition programs since the time of the 
study.  Anecdotal evidence suggests providing substitutions for children with food 
allergies does indeed create increased food and labor costs for child nutrition programs 
in schools, particularly given that the food allergy rate among children 18 years and 
younger increased 18% between 1997 and 2007 (Branum & Lukacs, 2008). The 
additional attention required to produce specialized menu items or modified meals likely 
requires additional cost for ingredients, equipment, and/or labor.  There were no 
additional or current published studies found in the literature that assessed costs of 
modified meals prepared for children with food allergies, nor assessed prevalence of 
modified meals prepared in schools for  children with food allergies. 
6 
 
 
Molaison and Nettles (2010) used an expert panel and online survey to identify 
the prevalence, issues, and program characteristics related to the provision of special 
food and/or nutrition needs in a nationwide study of child nutrition programs in schools.  
Food allergies tended to be the most frequent reason for providing a meal modification, 
with 80.6% of the 405 respondents identifying milk as the most common special dietary 
need for accommodation.  Child nutrition program directors and assistant directors were 
most commonly indicated as responsible to plan the menu for special needs meals 
(58.2%), while child nutrition program staff was responsible for preparing the meal 
(84.8%).  One key recommendation of the authors was to identify the cost of providing 
appropriate meal accommodations for special food and nutrition needs in schools.  
Therefore, the purpose of this study is to assess self-efficacy of child nutrition program 
menu planners in California toward allergy related meal accommodations and their 
perceptions of the cost of these accommodations. 
One construct from the Health Belief Model, self-efficacy, will be used as a 
framework.  Self-efficacy (Janz & Becker, 1984; Rosenstock, 1974; Rosenstock, 
Strecher, & Becker, 1988) as it relates to perceived knowledge and skills of child 
nutrition program menu planners with respect to preparing menus and overseeing the 
production and perceived cost of special diets for children with food allergies will be 
assessed using an electronic survey. 
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Statement of Problems 
 With the increasing prevalence of school aged children with diagnosed food 
allergies (Branum & Lukacs, 2008), child nutrition programs play an important role in 
providing food that is safe to eat while at school.  Little information exists about the self-
efficacy of child nutrition program staff that makes decisions about meal 
accommodations for children with food allergies.  To our knowledge, information about 
menu planning protocols for the preparation of meals for children with food allergies has 
never been gathered and published.  Further, there is limited information related to 
perceived costs to provide accommodations for meals modified for children with food 
allergies.   
 
Purpose of Study 
 The purpose of this study was to assess the perceived self-efficacy related to 
skills, knowledge, and training of child nutrition program menu planners in one state 
who design and implement menus for children with food allergies. This study also 
identified menu planning protocols used in the accommodation process, self-reported 
frequency of menu modification, and reported perceptions of costs to produce meals 
modified for children with food allergies in schools in one state with a high and diverse 
population. 
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Objectives and Hypotheses 
 
Qualitative study: Electronic Delphi technique 
 The objectives were to explore self-efficacy of California child nutrition program 
menu planners among districts of  all sizes regarding designing and implementing menus 
for children with food allergies; gather information about policies and protocols relative 
to menu planning of meals for children with food allergies; explore perceptions of 
knowledge and skills related to food allergen menu planning;  investigate factors 
affecting food and labor costs of providing modified meals for children with food 
allergies; and investigate factors influencing menu substitution choices made by child 
nutrition program menu planners to accommodate children with food allergies.  Themes 
from results of the qualitative portion of the study were used for development of the 
quantitative online survey.  
 
Quantitative study: Online survey 
 An online survey assessed the attitudes and knowledge of child nutrition program 
menu planners in California toward food allergy related meal accommodations and their 
perceptions of the cost of those accommodations.  The perceived level of skills and 
knowledge of child nutrition staff to prepare menus and produce meals that meet the 
needs of children with food allergies were assessed.  The perceived levels of self-
efficacy of child nutrition program menu planners to design and implement menus for 
children with food allergies were explored.  The presence and content of policies and 
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protocols at school districts regarding menu planning of meals for children with food 
allergies was identified.  Factors that affect menu substitution choices made by child 
nutrition menu planners to accommodate children with severe food allergies were 
identified.  The reported use of complete medical statements to request special meals 
and/or accommodations for each of the eight major allergens was collected.  The 
frequency of modified lunch meals prepared daily for each of the eight major allergens 
was gathered.  Factors involved in the food and labor cost of meals prepared for children 
with food allergies, and whether these costs are perceived by child nutrition program 
menu planners to vary from the average cost to produce a non-modified meal was 
explored.  
The study questions were as follows: 
1. What is the estimated percent of reimbursable meals served that require some 
modification based on each of the eight major food allergens? 
2. To what extent do perceived skills and knowledge, years of experience, duration 
of training about food allergies, level of education, perceived cost to produce a 
modified meal, district enrollment, age or sex of respondent explain variance in 
perceived self-efficacy in planning menus for children with food allergies? 
 The study hypothesized that:  
1. The greater the perceived skills, the greater the perceived self-efficacy to plan 
menus for children with food allergies. 
2. The greater the perceived knowledge, the greater the perceived self-efficacy to 
plan menus for children with food allergies. 
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3. The greater the hours of reported training, the greater the perceived self-efficacy 
to plan menus for children with food allergies. 
4. The lower the perceived cost to produce a meal modified for food allergens, the 
greater the perceived self-efficacy to plan menus for children with food allergies. 
5. The greater the reported enrollment of the school district, the greater the 
perceived self-efficacy to plan menus for children with food allergies. 
6. The greater the years of work experience in child nutrition programs, the greater 
the perceived self-efficacy to plan menus for children with food allergies. 
7. The higher the level of education, the greater the perceived self-efficacy to plan 
menus for children with food allergies. 
8. Women have greater perceived self-efficacy to plan menus for children with food 
allergies than men. 
9. The older the menu planner, the greater perceived self-efficacy to plan menus for 
children with food allergies. 
 
Justification 
The rising incidence of food allergy in children (Gupta et al., 2011; Branum & 
Lukacs, 2008) presents an ever increasing challenge to child nutrition program menu 
planners.  The School Nutrition Association (SNA) 2012 Back to School Trends Report 
(SNA, 2012) stated that 80% of 579 responding districts reported an increase in the 
number of students with special dietary needs during the 2011-12 school year.  Because 
it has been reported that food allergy reactions commonly occur while children are at 
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school (Gupta et al., 2009), child nutrition program menu planners must be skilled and 
knowledgeable about the management of special dietary needs in order to ensure safe 
meals are provided to affected children.   
Management and leadership skills will likely be used by child nutrition program 
menu planners as they work with food production staff members to implement meal 
accommodations for children with food allergies.  This study sought to understand how 
self-efficacy of menu planners to plan and implement appropriate menus affects choices 
made for meal accommodations.  District policies and protocols regarding menu 
substitutions will likely affect the food and labor cost to produce a modified meal.  This 
study identified current self-reported knowledge and skills in addressing allergy related 
accommodations, prevalence of types of diet modifications and perceptions of food and 
labor costs to provide these modifications to child nutrition programs.  This information 
can be used to develop training and resources for child nutrition program personnel 
involved in the planning and preparation of modified meals as well as to improve district 
policies and protocols regarding modified meals.   
 
Limitations 
Self-reported data was a limitation of this study as this method has the potential 
for many personal biases to influence the integrity of reporting.  Also, child nutrition 
program menu planners may not have been able to accurately estimate the cost of a 
modified meal produced for a child with severe food allergy, especially considering the 
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additional labor time used to procure and prepare the food.  The results of this study may 
not be generalizable outside the state where data collection was done. 
 
Assumptions 
 It was assumed that the Delphi panel members provided accurate and appropriate 
information subsequently used to construct an online survey instrument that was 
accurate and adequate to assess the intended information from respondents. It was 
assumed that respondents answered each survey question truthfully and that only child 
nutrition program menu planners responded.  It was also assumed that respondents were 
able to accurately identify their perceptions of adequate skills and knowledge to design 
and implement menus for children with food allergies. 
 
Definition of Terms 
 The following terms and definitions were used in this study: 
Anaphylaxis: A severe, potentially fatal, systemic allergic reaction that occurs suddenly 
after contact with an allergy-causing substance (Sampson et al., 2007). 
Delphi method:  A research process used to systematically gather input from relevant 
experts on a topic. A panel of experts is polled for their opinion on a subject, the 
researcher provides them with controlled feedback regarding the polled opinions, and the 
panel is re-polled to allow response to the input from other panel members (de Meyrick, 
2003). 
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Dietary Guidelines for Americans: Evidence-based nutrition information and advice for 
people age 2 and older. The DGA are the basis for the menu patterns of federal child 
nutrition programs. (USDA & USHHS, 2010) 
Food allergy: An adverse health effect arising from a specific immune response that 
occurs reproducibly on exposure to a given food (Boyce et al., 2010). 
Food intolerance: Food intolerance, or food sensitivity, occurs when a person has 
difficulty digesting a particular food. This can lead to symptoms such as intestinal gas, 
abdominal pain or diarrhea. (AAAAI, 2013b) 
National School Lunch Program: A federally assisted meal program operated in public 
and nonprofit private schools and residential child care institutions in the U. S. that 
provides nutritionally balanced, low-cost or free lunches to children each school day 
(HHFKA, 2010). 
Recognized medical authority: Physician, physician assistant, nurse practitioner, or other 
medical professional specified by the state agency that oversees child nutrition programs 
(USDA, 2001). 
School Breakfast Program: A federally assisted meal program operated in public and 
nonprofit private schools and residential child care institutions in the U. S. that provides 
nutritionally balanced, low-cost or free breakfasts to children each school day (HHFKA, 
2010). 
School district sizes, based on student enrollment:  
 Small: less than 2,500 student enrollment 
 Medium: 2,500 to 10,000 student enrollment (Hanna, 2008) 
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 Large: 10,001 to 25,000 student enrollment 
 Mega: more than 25, 001 student enrollment. 
Self-efficacy: People’s beliefs about own abilities to complete tasks at a desired level of 
performance. (Bandura, Barbaranelli, Caprara, & Pastorelli, 1996).   
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CHAPTER 2 
LITERATURE REVIEW 
 
 This chapter provides a historical overview of child nutrition programs in the 
U.S., and discusses menu planning requirements, program eligibility, civil rights, food 
allergy policies, and program funding. This chapter also reviews food allergies in 
children, menu planning in child nutrition programs for children with food allergies, and 
costs associated with providing meal accommodations for children with food allergies.  
Leadership, knowledge, skills and abilities of menu planners is discussed along with the 
theoretical concept framework used from the Health Belief Model. 
 
Child Nutrition Programs in the United States 
Child nutrition programs had been operating in some states for decades before 
President Harry S. Truman signed the National School Lunch Act in 1946, which gave 
permanent status and authorized appropriations for the National School Lunch Program 
([NSLP]; Martin & Conklin, 1999).  This federally funded meal program was 
established as “a measure of national security, to safeguard the health and well-being of 
the Nation’s children and to encourage the domestic consumption of nutritious 
agricultural commodities,” as a result of military recruits being rejected for service 
during World War II due to diet-related problems (Richard B. Russell National School 
Lunch Act, 2011).  It began as a formal grant aid program to states with a per meal 
reimbursement of approximately 9 cents. The reimbursable lunch meal was to consist of 
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a five component lunch that provided one-third to one-half of the Recommended Dietary 
Allowance (RDA) to a school-aged child.  The National School Lunch Act has been 
amended many times since its inception in 1946, now the Richard B. Russell National 
School Lunch Act, most recently with the Child Nutrition Reauthorization Act in 
December 2010 of the Healthy, Hunger-Free Kids Act ([HHFKA], S. 3307). 
 
Requirements of Child Nutrition Programs 
 In 2014, the NSLP operated in over 100,000 public and nonprofit private schools 
and residential child care institutions in the U.S., serving over 31 million children each 
school day (USDA, 2013d).  The NSLP and School Breakfast Program (SBP) must 
provide nutritious meals consistent with the Dietary Guidelines for Americans (DGA) 
based on the age or grade level of the child.  Requirements of the meal programs are that 
they must be open to all enrolled children with free and reduced-price meals available to 
students who qualify based on family size and income.  This section discusses menu 
planning, program eligibility, and civil rights in child nutrition programs. 
 
Menu Planning 
 There has been an array of menu planning requirements implemented and 
superseded since the inception of the NSLP in 1946.  Section 9 of the Richard B. Russell 
National School Lunch Act requires lunches and breakfasts meet minimum nutritional 
standards based on “tested nutritional research” but allowed for the substitution of foods 
to accommodate medical or special dietary needs of individual students (Richard B. 
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Russell National School Lunch Act, 2011).  The Healthy Meals for Americans Act, an 
amendment passed in 1994, required the nutrition standards of meals served be 
consistent with the goals of the most recent DGA. 
 The HHFKA required that meals be planned using food groups with defined 
standards; these meal standards were outlined in the Institute of Medicine ([IOM]; IOM, 
2010) report “School Meals: Building Blocks for Healthy Children,” released in 2010 
and reflect the DGA and Dietary Reference Intakes (DRI).  The new standards called for 
increasing fruits,  vegetables, and whole grains; limiting milk to fat-free or low-fat 
varieties; reducing the sodium content over time; controlling fat and calorie levels; and 
minimizing trans-fat in school meals.  These new meal pattern requirements were 
implemented in the 2012-2013 school year for the NSLP and in the 2013-2014 school 
year for the SBP (HHFKA, 2010).  A reduction in sodium content was scheduled to be 
implemented incrementally over the subsequent 10 years. 
 Child nutrition program personnel must take great care to prepare meals 
appropriate and safe for students with food allergies, while meeting their nutritional 
needs.  Depending on the specific dietary modification, meals may not have to meet the 
NSLP or SBP meal patterns (USDA, 2001).  Castillo, Carr, and Nettles (2010) 
conducted a research project to identify goals and establish best practices for child 
nutrition programs that serve students with special dietary needs.  Best practices were 
categorized into four areas: district/school accountability, school nutrition responsibility, 
information resources, and environmental considerations.  A web-based self-assessment 
tool was created and is displayed on the National School Food Service Management 
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Institute (NSFMI) website for use by schools. This best practices document 
recommended child nutrition program personnel consult with a Registered Dietitian or 
another recognized medical authority to plan meals appropriate for students with special 
food and/or nutrition needs.   
 The School Health Policies and Practices Study (SHPPS) in 2012 indicated 
60.2% of school districts surveyed required a written plan for feeding students with food 
allergies.  Between 2006 and 2012, the percentage of districts requiring a written plan to 
accommodate students with food allergies increased from 49.2% to 60.2%.  SHPPS is a 
nationwide survey conducted periodically to assess school health policies at the state, 
district, school, and classroom levels (U.S. Department of Health and Human Services 
[USDHHS], 2013a).   
 Gupta et al. (2009) surveyed members of the general public about food allergy 
knowledge and attitudes through a web-based survey with 2,148 respondents.  
Respondents were stratified by geographic area and race/ethnicity to represent the U.S. 
population, recruited by a commercial vendor specializing in national sampling.  
Participants answered 64.9% of the food allergy knowledge questions correctly with best 
results in areas of symptoms and severity, and triggers and environmental risks for food 
allergy reactions.  Higher scores were associated with self-report of prior knowledge of 
food allergy, especially in those with reported food allergy training.  Participants tended 
to reduce stigma associated with food allergy and to oppose specific food allergy 
policies in schools.  The authors concluded that improved awareness about challenges 
19 
 
 
children with food allergies face may encourage schools to adopt policies to improve 
conditions at schools and help children avoid life-threatening anaphylactic reactions.   
 Child nutrition program meals are to be planned with nutrition standards that are 
consistent with the goals of the DGA.  The DGA are published jointly by the USDA and 
the USDHHS every five years (USDA & USDHHS, 2010) and provide research-based 
dietary guidance and recommendations for people age 2 and over.  The 2010 release 
emphasized three components: balancing calories with physical activity to manage 
weight; consuming more fruits, vegetables, whole grains, lower fat dairy, and seafood; 
and consuming fewer foods with high sodium, saturated and trans-fats, cholesterol, 
added sugars and refined grains.  These recommendations were intended to assist the 
public in making positive physical activity and food choices. 
 
Program Eligibility 
 Any student attending a school that participates in child nutrition programs is 
eligible to participate in the meal programs offered.  In order to be eligible to receive 
free or reduced-price meals, a student must be qualified by direct certification or the 
household must submit a qualifying application that provides information regarding 
income and number of people in the household.  One meal application is completed for 
the entire household, and the resulting eligibility lasts the remainder of the school year.   
School districts can use information from the state food stamp or welfare office to certify 
children to receive free meals; this process is called direct certification.  Households 
directly certified do not have to complete a meal application to receive benefits.   
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 Children from households with incomes over 185 percent of the federal poverty 
level pay full price for meals, an amount per meal set by the local school or school 
district which must, on average, be equal to or exceed the difference between the current 
federal free meal reimbursement and the paid meal reimbursement.  Children from 
households with incomes between 130 percent and 185 percent of the federal poverty 
level are eligible to receive meals at a reduced price, which cannot exceed 40 cents for a 
lunch and 30 cents for a breakfast reimbursable meal.  Children from households with 
incomes at or below 130 percent of the federal poverty level are eligible to receive meals 
at no charge.  For the period of July 1, 2013, through June 30, 2014, 130 percent of the 
poverty level was $30,615 annually for a household of four people (‎Child Nutrition 
Programs; Income Eligibility Guidelines, 2013).   
 
Civil Rights in Child Nutrition Programs 
 School districts that administer USDA child nutrition programs must do so in 
accordance with federal civil rights laws, regulations, and policies.  The USDA prohibits 
discrimination on the basis of race, color, national origin, sex, age, or disability.  It is the 
responsibility of the school to operate all child nutrition programs within the boundaries 
of civil rights policies and provide equal access to programs and fair treatment of 
individuals without discrimination (USDA, 2013e). For example, all students in 4
th
 grade 
are offered the same foods in the same serving size regardless of sex or body size.  Civil 
rights policies are applicable to reimbursable meals only, not other food sales on campus 
such as a la carte sales and food sold by other groups. 
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Responsibilities of Child Nutrition Program for Children with Food Allergies 
 Child Nutrition Program sponsors have both legal and ethical responsibilities 
when accommodating children with food allergies.  This section reviews Section 504 of 
the Rehabilitation Act of 1973, the Americans with Disabilities Act of 1990, and food 
allergy policies in schools. 
 
Section 504 of the Rehabilitation Act of 1973 
 Section 504 of the Rehabilitation Act of 1973 prohibits discrimination against 
qualified individuals with disabilities in the programs or activities of any organization 
receiving federal financial assistance.  The Act defines a disability as a “physical or 
mental impairment which substantially limits one or more major life activities.” Major 
life activities include caring for one's self, walking, seeing, hearing, speaking, breathing, 
working, performing manual tasks, and learning. Examples of impairments which would 
limit major life activities might include diseases and conditions such as food 
anaphylaxis, metabolic diseases such as diabetes or phenylketonuria, and heart disease.  
This Act extends rights to individuals for reasonable accommodation to allow 
participation in child nutrition programs (USDA, 2001).  
 The Individuals with Disabilities Education Act (IDEA) relates to the 
accommodations a school must make in the individualized education and curriculum of a 
student with a disability.  A qualifying disability under IDEA is different than under 
Section 504 in that a student with a disability means the student was evaluated in 
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accordance with IDEA, has one or more of the 13 recognized disability categories, and 
needs special education and/or related services because of the disability.  When a student 
qualifies for services under IDEA, schools must develop a written Individualized 
Education Program (IEP) for the student.  Children with certain food allergies may 
qualify as disabled under IDEA (USDA, 2001). 
 
Americans with Disabilities Act of 1990 
 The Americans with Disabilities Act of 1990 is a comprehensive civil rights law 
that prohibits discrimination based on disability such as physical or mental impairment.  
Title II and III of the Act prohibit disability discrimination by public entities at the state 
and local level, and is specifically significant for child nutrition programs in the U.S. as 
it requires child nutrition programs be made available and accessible and requires 
accommodations be made to enable children with disabilities to receive meals (USDA, 
2001).    
 In 2013, USDA informed child nutrition program operators that the Americans 
with Disabilities Act Amendments Act of 2008 ([ADAAA]; USDA, 2013a) broadened 
the definition of “Major Life Activities” to include a new category called “Major Bodily 
Functions.”  This new category includes activities such as “functions of the immune 
system, normal cell growth, digestive, bowel, bladder, neurological, brain, respiratory, 
circulatory, cardiovascular, endocrine, and reproductive functions (USC 12102(2)(B)).”  
Individuals with impairment of any of these functions are now considered disabled, 
which broadly increases the scope of diagnoses in children that will potentially require 
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accommodations of modified meals.  This may include diabetes as well as many food 
intolerance accommodations not previously mandated.  These special dietary needs must 
be supported by a medical statement signed by a recognized medical authority (USDA, 
2013a).  
 
Food Allergy Policies in Schools  
 Many schools, school districts, and states have food allergy policies or model 
policies available for adoption.  The 2012 SHPPS (USDHHS, 2013a) reported it was 
common that states provided policy guidance and technical assistance to schools and 
school districts.  The report indicated 68.6% of states developed, revised, or assisted in 
developing model policies or policy guidance and 82.4% of states distributed or 
provided model policies in the area of feeding students with severe food allergies in 
schools.  Further, 84.3% of states reported providing technical assistance in the area of 
developing plans for feeding students with severe food allergies to district or school staff 
during the 12 months prior to the study.  The report also indicated 60.2% of districts 
required and 22.7% of districts recommended schools have a written plan for feeding 
students with severe food allergies. 
 Providing a safe environment and being prepared for an emergency response 
should anaphylaxis occur are paramount concerns for school personnel.  An article 
reported on the planning and development of user-friendly guidelines for managing food 
allergies in schools and designating the administration of epinephrine in schools in the 
state of Massachusetts. Parental concerns relating to issues such as cleaning procedures, 
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food preparation, and designation of allergy-free areas were discussed (Sheetz et al., 
2004).  This document and others are readily available as model policies for schools and 
school districts. 
 A review of literature of school-specific issues related to food allergies by 
Young, Muñoz-Furlong, & Sicherer (2009), provided recommendations for school 
policies.  The authors suggested that school policies about food allergy should be based 
on principles of food allergen avoidance including the avoidance of food sharing and 
cross-contact.  Schools should also be prepared to administer epinephrine should 
anaphylaxis occur.  Reasonable and practical plans should be in place for children that 
provide safety without stigma. 
 Some families choose to home school their children with food allergies rather 
than risk accidental exposure to allergens in the school setting (Bollinger et al., 2006).  
Some schools resort to peanut-free or allergen-free tables in the school cafeteria to avoid 
accidental exposure. 
 Views of college and university (CU) dining directors about food allergen 
policies and practices in their operations have also been examined.  Responses were 
received from 95 CU dining directors (16.2%) from a web-based survey regarding 
present policies about food allergens, views towards developing policies, and known 
incidences of food allergy reactions on their campuses.  Over half (61%) were aware of 
severe food allergy reactions that had occurred on their campuses since employment.  
Three-fourths (76%) responded there were no policies in place in the food service 
department.  Most agreed that training developed by outside sources would be helpful to 
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utilize in their operations.  Developing policies and procedures for allergy handling were 
agreed to be essential (Rajagopal & Strohbehn, 2011). 
 In a study about special food and nutrition needs in child nutrition programs, 
Molaison & Nettles (2010) reported 54.8% of 405 respondents indicated their school or 
school district had an emergency response plan for children with special needs. Also 
reported was 32.1% of those schools represented supported an “allergen-free” 
environment.  These responses show a compelling level of awareness in schools of the 
challenges in meeting the needs of students with food allergies. 
 
Child Nutrition Program Funding 
 Child nutrition programs must operate on a non-profit basis and funds received 
must be used for the sole purpose of the operation and improvement of the school food 
service program (Richard B. Russell National School Lunch Act, 2011).  All meals 
served under federal child nutrition program guidelines are reimbursed with some level 
of support, even those sold at full price.  This section discusses reimbursable meal rates 
and the cost to produce a meal.  
 
Reimbursable Meal Rates 
For the school year July 1, 2014, through June 30, 2015, the federal 
reimbursement for a free lunch meal served by an agency that served 60% or less free 
and reduced-price lunch meals during the second preceding school year (2012-2013) was 
$3.04.  A reduced-price lunch meal in the same agency would be reimbursed at the rate 
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of $2.64, and a paid lunch meal would be reimbursed at the rate of $0.34.  School 
districts that serve more than 60% free or reduced-price meals receive a slightly higher 
reimbursement.  (National School Lunch, Special Milk, and School Breakfast Programs, 
National Average Payments/Maximum Reimbursement Rates, 2014).   
 The HHFKA provided an additional $0.06 per lunch meal to school districts 
certified in compliance with updated meal pattern requirements prescribed under the 
Act.  The increased reimbursement became available to schools starting October 2012, 
and was the first funding increase in 30 years (HHFKA, 2010).  The meal rates reported 
in the preceding paragraph include the additional HHFKA $0.06 per lunch. 
 Half of the states in the U.S. also provide some level of cash assistance or per 
meal reimbursement for school meals (SNA, 2013b).  For example, the state of 
California requires all public schools provide at least one nutritious meal (breakfast or 
lunch) daily to all free or reduced eligible qualifying children regardless of participation 
in federal child nutrition programs.  The state provides per meal reimbursement for 
breakfasts and lunches served to free and reduced price eligible students in addition to 
support received from USDA.  For the 2014-2015 school year, the per meal 
reimbursement was $0.2248 (California Department of Education, 2015).  Thus, 
California schools receive a total of $3.2648 for every reimbursable free meal and 
$2.8748 for every reduced-price meal. 
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Cost to Produce a Meal 
 The cost to produce a meal can vary from school to school based on factors such 
as labor cost, available facilities, number of meals served, and even geographic area.  
The School Lunch and Breakfast Cost Study – II (USDA, 2008) was conducted to 
provide an examination of the full cost of producing reimbursable lunches and breakfasts 
in federal meal programs during the school year 2005-2006.  Data were collected from a 
nationally representative sample of 353 schools in 120 school districts.  The full cost per 
reimbursable lunch ranged from less than $2.00 to over $3.40 with a mean cost of $2.91, 
more than the prevailing USDA reimbursement of $2.51 that school year.  The report 
indicated that for 68% of school districts in the study, the full cost to produce a meal was 
more than the USDA reimbursement for a free meal. 
 The SNA Back to School Trends Report (SNA, 2013a) is an industry survey 
conducted annually by the SNA. The 2013 report included 521 responses from members 
across the nation with nearly all responses from child nutrition program directors.  
According to the report, 89.0% of respondents in the 2012-2013 school year indicated 
they anticipated food cost increases for the coming school year, likely due at least in part 
to changes in the required meal pattern. This number was up from the 78.6% who 
reported expecting a rise in food cost in the 2010-2011 survey.  Respondents forecasted 
labor, gas/transportation, and indirect costs would also increase.  The 2012-2013 report 
indicated a majority (54.3%) of respondents believed the NSLP reimbursement rate 
would not be adequate to cover the cost of producing a lunch meal in the subsequent 
year, even with the $0.06 cent increase in reimbursement provided by the HHFKA. 
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Overview of Food Allergies 
 Food allergy is a serious medical condition that involves an abnormal immune 
system reaction after eating a certain food.  Research on prevalence estimates in children 
varies, with peanuts, milk, and shellfish causing the greatest number of reactions. 
Children tend to lose allergic sensitivity to foods as they grow to adulthood.  Child 
nutrition programs must provide modified meals for children with food allergies while at 
school.  In this section, causes and prevalence of food allergy in children, the eight most 
common food allergens, cost to families, and the impact of food allergy on school 
personnel are discussed. 
 
Causes and Prevalence of Food Allergy in Children 
 A food allergy reaction will typically occur within an hour of ingestion of a food 
item (Kagan, 2003) and may include symptoms such as itching, hives, swelling, 
diarrhea, and shortness of breath (USDHHS, 2007).  Actual numbers of children 
impacted by food allergies is difficult to identify, although a number of studies have 
estimated the prevalence of food allergies in children in the U.S.  Branum and Lukacs 
(2008) stated that in 2007, three million children under age 18 were reported to have had 
a food or digestive allergy reaction in the previous 12 months.  The authors further noted 
that from 1997 to 2007, the prevalence of food allergy among children under age 18 had 
increased by 18% with  3.9% of children impacted with a food allergy, and concluded 
that food allergy was becoming more prevalent over time in the U.S. 
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 A randomized cross-sectional survey was administered electronically to a 
representative sample of U.S. households with children from June 2009 to February 
2010 to estimate the prevalence and severity of food allergy in children in the U.S.  
Adults (18 and over) living in a household with at least one child younger than 18 years 
old completed the survey in English or Spanish.  Data were collected for 38,480 
children.  Reported food allergy prevalence was 8.0% and of those, 38.7% of children 
reported a history of severe reactions and 30.4% reported multiple food allergies. These 
findings showed prevalence higher than previously reported.  The odds of having a food 
allergy were significantly higher among Asian and black children versus white children, 
children in all age groups versus ages 0 to 2 years, and children from geographic regions 
outside the Midwest (Gupta et al., 2011). 
 In a review of literature regarding individuals with multiple allergies, Wang 
(2010) indicated little information is available regarding estimated prevalence of 
individuals with multiple food allergies.  Individuals with food allergies may avoid 
multiple food groups and allergens for a variety of reasons, many of which are not 
clinically indicated.  Further, for children with multiple allergens, nutritional, 
developmental, and psychosocial effects may result.  
 Kagan (2003) reported food allergy affects approximately 1 – 2% of adults with 
the higher prevalence in children reflective of the increased disposition of children to 
develop food allergies as well as capability of older children and adults to develop an 
immunological tolerance to certain foods which develop over time.  The incidence of 
reported food-allergy induced anaphylaxis in the U.S. has typically been estimated using 
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hospital emergency room treatment data resulting in varied estimates.  Clark, Espinola, 
Rudders, Banerji, and Camargo (2010) estimated 203,000 emergency room visits for 
food-related acute allergic reaction symptoms per year in the U.S. during the period 
2001 – 2005, with 38% reportedly pediatric patients.  Of those visits, 90,000 were 
classified as food-induced anaphylaxis.  Sicherer (2011) suggested the incidence of 
food-related anaphylaxis in children appears to be increasing over time with peanuts, 
egg, fruits, and tree nuts the most commonly reported triggers of anaphylaxis in children.   
 Bock, Munoz-Furlong, and Sampson (2001) concluded emergency action 
response time and ability to recognize early symptoms of anaphylaxis needed to be 
improved to avoid fatalities in children due to food-induced anaphylaxis.  The authors 
recommended schools provide education and training to staff and provide emergency 
response plans in the event of accidental ingestion of a food allergen.   
 In a clinical report, Sicherer and Mahr (2010) discussed the role of the 
pediatrician and health care providers in managing the care of children with food 
allergies in a clinical report.  In managing children with allergies while at school, the 
authors recommended physicians work in partnerships with students, families, school 
nurses, and school staff to provide an effective and practical care plan for children. 
 A review of literature (Young et al., 2009) indicated anaphylaxis due to food 
allergy was a growing trend in schools.  Survey results showed 16 – 18 % of children 
with food allergies have had reactions while attending school, posing challenges--- for 
school staff.  The authors recommended school policies and individual care plans be 
prepared and followed for children with food allergies in schools. 
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 There were no studies found that directly addressed the prevalence of fatal 
anaphylaxis due to food allergy.  However, Bock et al. (2001) estimated approximately 
150 deaths occur per year in the U.S. due to food-related anaphylaxis. 
 When at school, child nutrition programs offer nutritious meals to all children, 
including those with food allergies and other special food needs.  Molaison and Nettles 
(2010) conducted a research project to determine prevalence of special food and/or 
nutrition needs in child nutrition programs.  The authors also focused on issues 
surrounding provision of special meals and the role of child nutrition program directors 
and managers in the process.  An expert panel was used to develop a questionnaire 
regarding special food and/or nutrition needs in schools.  The developed questionnaire 
was sent to a random sample of 700 child nutrition program directors, 100 from each of 
the seven USDA regions, and directors were asked to forward a separate survey to a 
child nutrition program manager who worked with children with special food and/or 
dietary needs, for a total of 1,400 surveys; 405 returned surveys were used in the final 
analysis.  Milk allergy was most frequently reported with 80.6% of respondents 
indicating they accommodate this special food need, followed by peanut allergies 
(76.2%).   
 
The Big Eight 
 The National Health Interview Survey (NHIS) reviewed food allergy data 
(Branum & Luckas, 2008) and identified eight foods with the highest incidence of 
allergic reactions in individuals: milk products, eggs, peanuts, tree nuts, fish, shellfish, 
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soy, and wheat.  This report stated 90% of allergic reactions in affected individuals were 
attributed to these eight foods.   
 A nationwide random telephone survey in 2008 was used to determine the 
prevalence of self-reported peanut, tree nut, and sesame allergy among the general U.S. 
population.  This was a follow-up of two similar previous studies with data collection in 
1997 and 2002.  The 2008 study had a 42% participation rate from 5,300 households 
with 13,534 subjects.  Allergy to peanut, tree nut, or both were reported by 1.4% of 
subjects in 2008, as compared with 1.2% in 2002 and 1.4% in 1997. The prevalence of 
peanut or tree nut allergy in children under age 18 was 2.1% compared with 1.2% in 
2002 and 0.6% in 1997 (Sicherer, Muñoz-Furlong, Godbold, & Sampson, 2010). 
 In a randomized, cross sectional survey of U.S. households, reports for 38,480 
children indicated the highest prevalence of reported food allergy was peanut (25.2%) 
followed by milk (21.1%), and shellfish (17.2%). Tree nut (13.1%), egg (9.8%), fin fish 
(6.2%), strawberry (5.3%), wheat (5.0%), soy (4.6%) also were foods with reported 
allergic reactions. Multiple food allergies were reported for 30.4% of children with a 
food allergy.  Food allergy reactions were most often severe among children with tree 
nut, peanut, and shellfish allergies (Gupta et al., 2011).  
 Hoff and Mitchell (2010) indicated some schools are being pressured to become 
peanut-free to protect children with allergies. Allergies to peanuts and tree nuts are the 
leading cause of near-fatal and fatal anaphylactic reactions to food. However, a peanut-
free environment is nearly impossible and may promise a false sense of security.  Parents 
with children that do not have allergies believed allergen-free schools are not fair for 
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their children. Schools may be creating an implied warranty of allergen-free zones they 
cannot legitimately guarantee as potentially hundreds of people and children come to 
school campuses every day that may have peanut products or residue from peanut 
products in small quantities unintentionally. Good communication with the parent and 
establishing a care plan for the student while at school creates a team approach that 
offers the best chance at positive results for the child with food allergies.  
 
Cost to Families 
 Costs will vary to individual families with members who have food-induced 
allergies based on factors such as type of allergy and availability of medical insurance 
reimbursement.  A research project in the Netherlands and United Kingdom in 2006 
conducted focus groups with individuals with self-reported food allergies to identify 
key costs of food allergy.  Participants agreed the increased cost of special foods for 
family members with food allergies was likely to impact the cost of living.  Focus 
group findings were used to develop a questionnaire for further study (Fox et al., 
2009). 
 A review of literature (Miles, Fordham, Mills, Valovirta, & Mugford, 2005) 
considered various approaches to assessing cost of food allergy including direct, 
indirect and intangible costs.  The authors indicated food-induced allergy sufferers 
may pay more for food than non-allergic consumers in order to avoid potential 
allergens.  The review discussed potential increased food costs due to allergen 
labeling measures by food manufacturers and the potential for cross-contact allergens 
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where foods are manufactured on common lines or in the same room or building 
where allergen-containing foods are processed.  The authors indicated some food 
manufacturers may include unnecessary precautionary labeling to avoid expensive 
litigation in the event of an adverse reaction by an allergic individual.  This may 
cause increased food costs as well as decreasing number of foods available for 
individuals with certain food allergies.  This report indicated the potential stressful 
impact on staff and other students at school as children with food allergies navigate 
the school day as constant vigilance is necessary to keep children safe from allergen-
containing foods.  
 The overall annual cost (direct and indirect) of food allergy in the U.S. was 
estimated at $24.8 billion in a cross-sectional survey conducted from November 
2011, to January 2012, with a sample of 1,643 caregivers of a child with a current 
food allergy (Gupta et al., 2013).  Respondents were asked to quantify direct medical, 
out-of-pocket, lost labor productivity, and related opportunity costs.  Of the total cost 
reported above, $5.5 billion or $931 per child was estimated for out-of-pocket costs to 
families. Thirty-one percent of the out-of-pocket costs, or $285 per child annually 
was indicated as used to purchase special foods.  Other out-of-pocket expenses 
included medical bills, co-payments, changes in childcare and schools, lost parent 
work income and productivity.  The authors concluded childhood food allergy in the 
U.S. has placed a considerable economic burden on families and society.  
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Impact on School Personnel 
 The school nurse is a healthcare resource for children with food allergies while 
they are at school.  In a 2008 study (Carlisle et al., 2008), 150 school nurses were 
surveyed at their annual association meeting about training for food allergy cases.  Only 
37% reported any formal training in the management of food allergy. However, slightly 
over 85% stated they perceived they had a moderate to high knowledge of food allergy 
definition, symptoms recognition, assistance in emergency plan development, and 
providing hand-washing advice.  Lower ratings were reported on educating 
responsibilities (65%), advising staff on cleaning (54%), and cross-contact 
contamination (65%). Only 35% indicated knowledge of developing guidelines for 
banning food items or planning school trips.  The majority of knowledge came from 
professional meetings (60%). 
 Seventy-six elementary teachers in New Jersey were surveyed regarding their 
attitudes and practices with food in the classroom and self-reported training for potential 
life-threatening food allergic reactions (Magliaro & Luby, 2005).  Study results showed 
most teachers were comfortable with classroom food use but there was less agreement 
about the ability to handle food allergy reactions.  Teachers most commonly used food 
during classroom celebrations and lesson planning.  Inconsistent classroom practices 
regarding hand and work area cleaning and classroom “no food trading or sharing” 
policies were reported.  About half of the teachers required students to wash hands with 
soap and water before touching food, but only 20% required hand washing after 
touching food. Thirty-four percent of teachers reported requiring work areas be cleaned 
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after food contact.  Teachers surveyed tended to support “nut free” schools.  Almost half 
of those surveyed had received food allergy training.  
 The SHPPS 2012 (USDHHS, 2013a) reported it was common that states 
provided policy guidance and technical assistance to schools and school districts.  The 
report indicated 68.6% of states developed, revised, or assisted in developing model 
policies or policy guidance and 82.4% of states distributed or provided model policies in 
the area of feeding students with severe food allergies in schools.  Further, 84.3% of 
states reported providing technical assistance in the area of developing plans for feeding 
students with severe food allergies to districts or staff during the 12 months prior to the 
study.  In addition, the percentage of districts that provided funding for professional 
development in the area of food allergies for teachers, administrators, or other school 
staff increased significantly from 48.4% in 2006 to 63.5% in 2012. 
 Reports of children with food allergies being bullied because of their allergy are 
increasing.  Lieberman, Weiss, Furlong, Sicherer, and Sicherer (2010) conducted a study 
with 606 parents of children with food allergies (ages 0 to 25 years) to determine the 
presence and characteristics of bullying as a result of their food allergy.  Of the 353 
surveys returned, 24% of respondents reported their children had been bullied, teased, or 
harassed because of their food allergy with 86% of those reporting multiple episodes. 
The bullying typically occurred at school (82%) with 57% of parents reporting their 
child being touched by an allergen, having an allergen thrown at them, or intentional 
contamination of their food with an allergen.  
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 Another study found similar results (Shemesh et al., 2013).  Patient and parent 
(83.6% mothers) pairs were consecutively recruited during allergy clinic visits from 
April to November 2011, to independently answer questionnaires regarding bullying due 
to food allergy or for any cause.  Of the 251 families that completed surveys, 45.4% of 
children and 36.3% of parents reported the child had been bullied for any reason, and 
31.5% of children and 24.7% of parents reported bullying specific to the food allergy.  
Bullying actions included threats with foods, primarily by classmates. The authors 
concluded bullying is common among children with food allergies and associated with 
distress and lower quality of life.  
 
Menu Planning Guidance for Children with Food Allergies 
 The USDA published a comprehensive document in 2001 describing federal 
regulations and guidance for accommodating children with special dietary needs in 
federal school meal programs (USDA, 2001). This document includes information for 
child nutrition program staff about how to handle special diets and district issues of cost 
and liability. It also contains statutory and program guidance for child nutrition program 
personnel.  In this section, determination of menu modification, leadership, knowledge, 
skills, and abilities of menu planners, and availability of appropriate substitutions are 
discussed. 
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Determination of Menu Modification 
 Molaison and Nettles (2010) reported child nutrition program directors were 
most often responsible for planning meals for students with special food needs, but child 
nutrition program staff was reported as responsible to prepare the food.  About one-half 
of the directors and managers responding indicated they were responsible for purchasing 
special food.  USDA guidance (USDA, 2001) indicated a physician’s order or note from 
a recognized medical authority was needed to plan meals for students with food 
allergies.  The physician’s order should include the nature of the child’s disability; an 
explanation of how the disability restricts the child’s diet; the major life activity affected 
by the disability; and the food or foods to be omitted from the child’s diet as well as 
what foods can be substituted.  It is important for the menu planner to have this 
information to create a diet that will be tolerated by the child.  
 Martin and Conklin (1999) indicated a number of considerations when 
developing a menu for child nutrition programs including menu complexity, equipment 
and facilities, food service production staff, food availability, and financial 
considerations.  In addition, customer food preferences, flavor and aroma, texture, 
appearance, variety and creativity are also important factors when preparing a menu or 
meal for students with or without a food allergy.  Because meals for students with 
special food needs are most often prepared individually, the food service worker must 
carefully prepare the meal according to the menu provided by the menu planner.  Special 
care must be taken to avoid cross-contact with potential food allergens in the preparation 
area and cooking facility. 
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Leadership 
 In order to successfully plan and oversee the production of meals for children 
with food allergies, child nutrition program managers must utilize leadership skills.  
Cater and Carr (2004) indicated child nutrition program directors’ should be 
knowledgeable in the area of managing staff to follow department policies and 
procedures, which would include providing appropriate and safe meals for children with 
food allergies.  Further, communication with staff in a clear and concise manner would 
promote the effective understanding of the need to prepare accurate meals for children 
with food allergies.   
 Arendt (2010) observed child nutrition program directors behaviors to identify 
leadership dimensions.  As child nutrition program directors manage the planning and 
production of meals for children with food allergies in schools, several of the identified 
leadership dimensions would apply.  In the area of serving, employee training in food 
allergy management would be necessary.  As mentors, child nutrition program directors 
work with department staff to teach and coach them in the area of cross-contamination 
and food safety.  Innovating was discussed as using new and different ways to handle 
situations.  In creating menus and delivering meals to children with food allergies, child 
nutrition program directors would be challenged in this leadership dimension often. 
 Child nutrition program directors and managers, as menu planners for children 
with food allergies, would be expected to exhibit leadership behaviors on a regular basis.  
Rajagopal and Strohbehn (2011) suggested management support is crucial to ensure safe 
food handling behaviors of food preparation personnel when preparing food for 
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individuals with food allergies.  The authors stated developing policies, crafting and 
delivering employee training is essential and necessary to implement in a well-ordered 
manner in order to achieve safe food handling practices for meals for individuals with 
food allergies.   
 
Knowledge, Skills, and Abilities of Menu Planners 
 To successfully plan menus for children with food allergies, menu planners, who 
are typically the child nutrition program director or manager, certain knowledge, skills, 
and abilities, might be requisite for competent results.  The National Food Service 
Management Institute published a set of competencies for effective school nutrition 
managers (Cater & Carr, 2004).  This document indicated child nutrition program menu 
planners should be knowledgeable about sources of guidance and applicable policies for 
schools to utilize for meeting the nutritional needs of children with special dietary needs.  
Menu planners should have skills in the areas of using nutritionally equivalent foods 
when making substitutions for students with food allergies.  They should be able to 
ensure the special food and nutrition needs of children are met and know how to follow a 
diet order from a recognized medical authority for a child with food allergies.  Menu 
planners should be able to use food labels or nutrition information sheets from 
manufacturers to identify the nutritive content of foods and alter the food items in a 
menu to meet the nutritional needs of students with food allergies. 
 A paper-based questionnaire was used to examine the food allergy knowledge, 
attitudes, practices, and training among workers (n=193) at a university food service 
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operation (Choi & Rajagopal, 2012).  Respondents were knowledgeable about what a 
food allergy was and how to handle customers with food allergies. Most respondents 
were not knowledgeable about the top eight food allergens, or the use of injectable 
epinephrine for allergic reactions. There were low ratings about the knowledge of cross-
contact, and employees did report being confident about their knowledge of handling a 
food allergy emergency effectively. Most respondents did not receive specific training 
regarding food allergies. The authors recommended university dining staff provide food 
allergy training to food service workers to help prevent food allergic reactions. 
 
Availability of Appropriate Substitutions 
 Preparing meals for children with food allergies can be challenging.  Caregivers 
must be vigilant about checking food labels for ingredients that can cause an allergic 
reaction.  Molaison and Nettles (2010) reported child nutrition program staff indicated 
food labels were reviewed as the primary source of information when preparing 
modified meals for children at schools; however, sometimes overzealous labeling by 
manufacturers intended to limit liability as reported by Miles et al (2005), may lead to 
reduced number of available and appropriate products. 
 Allergen-free recipes can be found in cookbooks and on the worldwide web.  The 
Food Allergen Labeling and Consumer Protection Act (FALCPA) of 2006 required the 
eight major food allergens (milk, eggs, fin fish, shell fish, tree nuts, peanuts, wheat, and 
soybeans) be listed on food labels in plain language, either in the ingredient list or 
printed on the label as the word “Contains” followed by the name of the major food 
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allergen (USFDA, 2006).  These eight ingredients must be listed on the label if they are 
present in any amount.  Manufacturers must also list the specific nut, such as almond or 
walnut, or seafood, such as tuna or shrimp.  Allergen information on food labels should 
be helpful to child nutrition program menu planners and employees who prepare meals 
for children with food allergies, to assure all allergen contents are identified to avoid 
accidental exposure and reactions. 
 Castillo et al. (2010) indicated standard operating procedures should be 
developed by child nutrition programs in the area of allergen identification and 
prevention of cross-contamination procedures for the safe production of meals for 
children with food allergies.  
 In a 1994 study regarding costs associated with providing school meals for 
children with special food and nutrition needs (Conklin & Nettles, 1994), the authors 
concluded that while some of the districts surveyed spent more than others, all districts 
in the case study had increased labor costs but few had increased food costs. The authors 
concluded it was “not a costly undertaking” for the districts in this case study to provide 
special modified meals.  However, as previously discussed, the reported prevalence of 
children with food allergies has significantly increased since this study was published 
resulting in an increase in overall cost to produce additional modified meals. 
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Theoretical Concept 
Health Belief Model  
 A single construct from the Health Belief Model (HBM), self-efficacy,  was used 
as a framework to investigate the attitudes and knowledge of child nutrition program 
menu planners toward allergy related meal accommodations and their perceptions of the 
cost of these accommodations.  The HBM was originally developed in the 1950s by 
Hochbaum, Rosenstock, and Kegels, who worked together at the U.S. Public Health 
Service, to predict behavior related to health.  At the time of its inception, HBM was 
used to account for the trend of individuals not taking advantage of low-cost 
preventative public health care services, such as polio and tuberculosis screening.  The 
HBM is one of the best known and most frequently used models for behavioral change 
(Rosenstock, 1974).  Specifically, the model explains why individuals accept or reject 
preventative health services or adopt healthy behaviors.  HBM can be used to predict the 
likelihood an individual will take recommended preventative health treatment based on 
the individual’s perception of vulnerability to a health condition and the perception of 
effectiveness of a proposed treatment. 
 HBM proposes individuals will respond best to messages about disease 
prevention or adopt healthy behaviors when certain conditions exist.  These four 
conditions are perceived susceptibility, perceived severity, perceived benefits, and 
perceived barriers.  Perceived susceptibility is an individual’s belief that he or she is at 
risk of developing or acquiring a certain health condition as a result of his or her own 
behavior (Janz & Becker, 1984).  Perceived severity refers to an individual’s feelings 
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about the seriousness of developing or acquiring a health condition and its undesirable 
“potential consequences” (Rosenstock, 1974).  Perceived susceptibility and severity 
combined are the strongest stimulus for the decision-making process, or “cues to action.”  
Rosenstock indicated to effectively change behavior, an individual must usually believe 
in both susceptibility and severity. 
 Perceived benefits are an individual’s assessment about the positive 
consequences of adopting the new behavior.  Perceived barriers are the potential 
negative consequences of adopting or engaging in the new behavior.  Rosenstock (1974) 
indicated when the combined levels of benefits exceed the level of barriers, the decision 
making process will trigger action.  Unfortunately for many positive health-related 
behaviors, the barriers are immediate and the benefits are long-range, confounding the 
decision making process. 
 Rosenstock et al., (1988) proposed self-efficacy as a separate independent 
variable along with the four traditional variables discussed above.  For behavior change 
to occur, individuals must not only feel the cues to action stated above, but must also 
feel confident they are competent or able to implement the change.  The authors noted 
self-efficacy is important not only to initiate change, but also to maintain or sustain the 
improved behavior. 
 Hanson and Benedict (2002) measured the association among HBM variables 
and safe food-handling behaviors of older adults.  A mail survey resulted in 266 
responses composed mainly of women (73%) measured the perceived threat 
(susceptibility and severity), cues to action (media and educational), and safe food-
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handling behaviors.  Results indicated cues to action were positively related to perceived 
threat and safe food-handling behaviors.  Perceived severity of foodborne illness was 
positively related to one safe food-handling behavior or sanitation.  The authors 
concluded HBM is an appropriate framework for measuring food-handling behaviors. 
 Little information has been documented about self-efficacy of menu planners in 
providing appropriate meal accommodations for children with food allergies by child 
nutrition programs in schools.  As part of an explanatory study to assess attitudes and 
knowledge of child nutrition program menu planners in one large state toward allergy 
related meal accommodations and their perceptions of cost of accommodations, a two 
phase data collection procedure was developed.  A Delphi panel was used to elicit key 
issues and concepts, the results of which were utilized to develop a general online 
survey.  The general survey was sent to child nutrition program menu planners who 
prepare menus for children with food allergies in the state of California. 
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CHAPTER 3 
METHODOLOGY 
 
 This chapter describes the procedures used to achieve the research objectives for 
this study.  Population and sampling procedures, data collection instruments, two phases 
of data collection, and data analysis are discussed in this chapter. 
 The purpose of this study was to assess attitudes and knowledge of child nutrition 
program menu planners in one large state toward allergy related meal accommodations 
and their perceptions of cost of these accommodations.  The target population for this 
study was one child nutrition program menu planner in each public school district 
participating in federal child nutrition programs in California who designs and 
implements menus for children identified with one of the eight major food allergens.  In 
the 2013-2014 school year, the California Department of Education reported 902 
approved public school child nutrition program sponsors.  The number of child nutrition 
program menu planners in California is unknown, as school districts may have more 
than one menu planner.  A district level approach was used to avoid over-representation 
by districts as it was assumed district wide policies would guide actions and impact 
perceptions of respondents. 
 The Iowa State University Institutional Review Board for Human Subjects 
reviewed data collection instruments and research protocol prior to beginning the study.  
The Office of Human Subjects declared the study protocol exempt.  The approval letters 
are in Appendix A.  Data were collected in two phases.  Phase One consisted of a Delphi 
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panel and Phase Two a survey to the population.  Data were collected electronically 
using the Iowa State University Qualtrics Survey Hosting Service for distribution to 
study participants. 
 
Phase One: Electronic Delphi Panel 
 The Delphi Technique utilizes a group of expert practitioners to respond to 
sequential questionnaires working towards consensus on a subject matter.  Questions in 
each subsequent questionnaire are developed using earlier responses (Delbecq, Van de 
Ven, and Gustafson, 1975).   
 
Sample 
 The Delphi panel was comprised of 16 members, 4 each from small, medium, 
large, and mega size school districts in the state of California.  Participants were 
recruited as a purposive sample of child nutrition program food service 
director/managers in the state of California.  The contact information for public school 
district food service director/manager was obtained from the California Department of 
Education Data Management Department as reported by the school district on the 2013-
14 school year school nutrition program sponsor application.  The lead researcher was a 
practitioner in the state of California and identified colleagues who fit the target 
demographics.  Initial contact to participate on the panel was made by phone.  An email 
was sent to each panel member explaining procedures and asking for written 
confirmation of their participation in a return email. 
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Data Collection 
Description of Instrument 
The questions for the first round of the Delphi panel were prepared following a 
review of associated literature as recommended by deMeyrick (2003).  The survey 
consisted of 18 questions; of those, eight were closed-end demographic information 
questions and ten were open-ended questions about providing meal accommodations for 
children identified with food allergies.  An overview of the Delphi panel process was 
given to each participant at the time of recruitment (Appendix B, Appendix C) for the 
Delphi panel including an estimated time commitment.  The questions are found in 
Appendix D.   
The questions for the second round were prepared based on responses to the 
previous questionnaire.  The instructional email is found in Appendix E and the 13 
question survey used in the second round is in Appendix F. 
Administration 
 In March 2014, the first round of the Delphi panel questions was sent to 
participants via email.  Emails were sent individually to avoid disclosure of participants’ 
identity as recommended by Dillman (2007).  An embedded link to the first round of 
questions was included with instructions to provide as many responses as needed to 
thoroughly answer each open-ended question.  Responses were grouped and categorized 
by subject themes and ranked in importance by frequency by the lead researcher and 
corroborated by another.  Panel members were sent a summary of the results. 
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 In May 2014, panel members were sent a second round of questions and asked to 
rate the importance of the most frequent themes in each key area.  In addition, two open-
ended questions about items frequently mentioned in the first round of the panel were 
included.  One open-ended question asked respondents to compare the cost to produce a 
modified meal to a non-modified meal in the respondent’s food service operation and to 
comment on the difference in cost, if these were perceived to exist.  Another question 
asked respondents to rate their self-efficacy (confidence) in planning menus for children 
with food allergies.  The Delphi panel was ended after the two rounds as no new themes 
emerged during the second round. 
 
Data Analysis 
 Results of the Delphi Panel responses were grouped into key issues and concepts 
by the lead researcher and independently corroborated.  Findings were used to guide 
development of the online survey for the population of menu planners for food children 
with allergies in California public school districts. 
 
Phase Two: General Survey 
Population 
 The population of child nutrition program food service director/managers 
identified by each school district participating in child nutrition programs in the state of 
California (N=902) received an email survey.  The contact information for public school 
district food service director/manager was obtained from the California Department of 
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Education Data Management Department as reported by the school district for the 2013-
14 school year school nutrition program sponsor application.  Survey recipients were 
asked to complete the survey or forward the invitation email with embedded link to one 
individual in the district who prepared modified lunch menus for children with food 
allergies.  The population of menu planners is unknown, as school districts may have 
more than one individual who plans menus for children with food allergies. 
 
Survey Development 
 In September 2014, an online survey was developed utilizing key issues and 
concepts from the e-Delphi panel and a review of literature.  The survey targeted child 
nutrition program menu planners from each of the public school districts in the state of 
California who design and implement menus for children who have been identified with 
one of the eight major food allergens. 
   
Description of Instrument 
 The survey consisted of 33 questions; of those, 10 were demographic questions 
and the remaining 23 assessed perceived levels of skills and knowledge to prepare and 
produce meals that meet the needs of children with food allergies, identified perceived 
levels of self-efficacy (confidence) to design and implement modified menus, policies 
and protocols in place, factors affecting choice of product substitution, reported use of 
completed medical statement forms, frequency of modified lunch meals prepared daily, 
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and factors involved in food and labor costs of meals prepared for children with food 
allergies.   
Seven questions asked respondents to rate their levels of agreement with type of 
knowledge and type of skills needed to plan menus for children with food allergies, 
training areas needed by menu planners, factors affecting cost of food and cost of labor 
in planning, preparing, and service of modified meals for students with food allergies.  
Additionally, a question asked the impact of listed factors on selection of substitute 
foods used to accommodate children, and respondents were asked to indicate their levels 
of self-efficacy with planning a menu for children with each of the eight major allergens 
and multiple allergens in a single diet.  For these seven questions, participants were 
asked to select between strongly disagree, disagree, neither agree nor disagree, agree, or 
strongly agree. 
Two questions asked respondents to indicate the extent listed resources or 
practices were used and the extent listed policies, protocols, and/or resources are used to 
plan menus for children with food allergies in their school district.  Participants were 
asked to select one of the following responses: never used, infrequently used, sometimes 
used, frequently used, or always used. 
One question asked participants to indicate whether the costs for food and labor 
to produce a modified meal for a child with one of the eight major allergens was less, the 
same, more, or don’t know.  Participants were also asked to indicate whether the costs 
for food and labor to produce a modified meal for a child with multiple allergies was 
less, the same, more, or don’t know.  Two questions asked respondents to select yes, no, 
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or don’t know in response to questions about knowledge and skills to plan menus for 
children with each one of the eight common allergens and multiple allergens. 
Five open-ended questions asked respondents to indicate the number of lunch 
meals served daily in their district, the total number of students that have written allergy 
statements on file in their district, the number of allergy statements on file that are for 
one of the eight major food allergens, the total number of meals prepared daily for 
children with one of the eight major allergens, and the number of meals prepared daily 
for each one of the eight common allergens. 
Four questions asked participants about their experiences with food allergy 
training. Respondents were to indicate if they had ever had food allergy training, how 
they received the training, if any of the training occurred in the past 3 years, and the 
number of hours of training they may have received in the past 3 years. 
 
Pilot Test 
 In July 2014, the online survey was pilot tested for content validity by an expert 
panel of ten members, using an email letter with an embedded link to the survey.  The 
expert panel consisted of child nutrition program menu planners who prepare menus for 
children with food allergies who work outside of California and recruited as a 
convenience sample through referrals from Iowa State University classmates and School 
Nutrition Association contacts with the lead researcher.  Pilot test participants were 
asked to complete the survey and review for readability, clarity, and to estimate the 
amount of time needed to complete the survey.  A feedback form was sent as an email 
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attachment with instructions to complete, scan and return.    Nine of ten participants 
responded within a ten day period.  Changes in content were made based on feedback 
from panel members. The feedback consisted of mostly positive comments such as how 
the bolded and underlined words improved understanding of some questions.  
Suggestions were made to clarify wording on several questions and add a “back” button 
on each page of the survey.  Both of these suggestions were implemented in the survey 
released. 
 
Data Collection 
 In November 2014, an email invitation to participate with an embedded link to 
the online survey was sent to child nutrition program director/managers in California 
(N=902) with instructions to forward to the appropriate person in the district who plans 
menus for children with food allergies.  Emails were sent using Qualtrics distribution 
system.  Follow-up emails were sent on four occasions over a three month period after 
deployment, November 2014 to January 2015, with a varied script reminder and request 
to complete the survey including an embedded link (Dillman, Smythe, & Christian, 
2009). 
 As recommended by Dillman et al., (2009), a tangible reward was offered to 
maximize response rate in the form of an opportunity to participate in a drawing to win 
one of four $50.00 value gift cards for Target Stores, a general merchandise retailer with 
multiple locations in California.  The original deployment email and each follow-up 
email included this information. 
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Description of the Data Analysis Procedure 
Data were analyzed using JMP Pro 10 Statistical Discovery Software and SAS 
9.3 statistical software.  Descriptive statistics (frequencies, means and standard 
deviations), multiple regression, principal components factor analysis, and ratios were 
used to analyze the data.  Missing data on some variables were replaced by the mean.  
Cronbach’s reliability coefficient was calculated for the self-efficacy scale.  Perceived 
self-efficacy was estimated using linear, multiple regression analysis as the outcome of 
perceived skill, perceived knowledge, frequency of training, perceived cost of menu 
modifications, district enrollment, years of work experience in child nutrition programs, 
education level, sex, and age of respondents.   
Demographic characteristics of child nutrition program menu planners included 
age, sex, educational level, years of service, job title/category, professional affiliations, 
and certifications.  School district characteristics included student enrollment, average 
lunch meal participation, free and reduced price meal percent, location (county), number 
of children with a food allergy medical statement on file, and estimated number of 
modified meals served daily for children with food allergies. 
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CHAPTER 4 
RESULTS AND DISCUSSION 
 This chapter presents and discusses results from the two phases of data 
collection: an electronic Delphi panel and the general survey to menu planners for 
children with food allergies enrolled in California public school districts. 
 
Phase One: Electronic Delphi Panel 
A two-round electronic Delphi process used a purposive sample of 16 child 
nutrition program menu planners assembled through email invitations (Appendix B).  Of 
the 16 individuals: four worked in small school districts with less than 2,500 students 
enrolled; four worked in medium-sized school districts with 2,500 to 10,000 students 
enrolled; four individuals in large-sized school districts with 10,001 to 25,000 students 
enrolled; and four individuals worked in mega-sized school districts with more than 
25,000 students enrolled.  The majority of participants (n=12) reported they planned 
modified meals for children with food allergies (75%).  All others (n=4) responding 
indicated they supervised the planning of modified meals.  Years of service in their 
current positions varied ranging from zero to over 21 years with the majority of 
respondents (n=12, 75%) between two and 15 years of service.  All participants 
indicated they had completed at least some college courses with six reporting they had 
attained a bachelor’s degree, and three indicating they had an earned master’s degree.  
All participants were female and indicated they were 31 years of age or older. 
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Round One 
 In the first round of the electronic Delphi process, participants responded to 
seven open-ended questions related to skills and training needed by the accommodation 
provider and impacts on food and labor cost to ensure children with food allergies are 
protected.  From analysis, factors from responses to each question were identified with 
clear overarching themes emerging from this first set of panel involvement.   
When asked what knowledge and skills are needed for child nutrition program 
menu planners to accurately prepare menus for children with food allergies, the most 
frequent theme (n=10) was knowledge of the causes, symptoms, and severity of food 
allergies in children (Table 1).  One participant responded, “Since some food allergies 
are life threatening I believe it is very important that any child nutrition menu planner 
have formal training on the causes and symptoms of food allergies.”  Respondents also 
identified the importance of complying with federal regulations (n=7).  The Delphi panel 
was administered during the second year of implementation of new nutrition standards, 
which might explain the high rank of this idea.   
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Table 1   
 
Frequency of Delphi Panel Respondents’ (n=16) Identification of Knowledge and Skills 
Needed to Prepare Menus for Children with Food Allergies 
Knowledge and Skills Frequency 
Knowledge of causes, symptoms, severity of food allergies in 
children 
10 
Knowledge of federal meal program regulations/menu preparation 7 
Ability to collaborate with parents, health care professionals, food 
production workers, menu planner 
6 
Skill to prepare special food items/read ingredient labels 5 
Knowledge of sanitation and safety, cross-contamination 2 
Ability to train food service workers in food prep for allergy 2 
 
 When asked what training is needed for menu planners to accurately prepare 
menus for children with food allergies in their school districts, the most common themes 
were the need for training about the causes and effects of food allergies (n=8) and 
training on menu preparation and reading ingredient labels (n=8) (Table 2).  One 
participant responded, “To know and understand the eight most common allergies and 
the correct items to place on a menu for that particular allergy.”  Another participant 
indicated the importance of knowing “which foods do not contain the allergen,” and 
“making sure the ingredients have not changed.”   
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Table 2   
 
Frequency of Delphi Panel Respondents’ (n=16) Identification of Training Needed to 
Prepare Menus for Children with Food Allergies 
Training Subject Frequency 
Causes and effects of food allergies 8 
Menu preparation/reading ingredient labels 8 
Food safety/sanitation/prevention of cross-contamination 6 
Best practices from other schools 5 
Child nutrition program guidelines and regulations 4 
Communication with medical authority/nurse/parents/students 4 
General aspects of nutrition for children 3 
  
When asked what resources are used to prepare menus for children with food 
allergies in their school district, the most common themes reported were information 
from school nurse, parent, student, and food workers (n=8); diet order from a medical 
authority (n=7) and/or registered dietitian/local hospital dietitian (n=6); and web 
resources such as Food Allergy Research and Education (FARE), Food Allergy and 
Anaphylaxis Network (FAAN), and National Food Service Management Institute 
(NFSMI) (n=6) (Table 3).  One participant reported, “We have a district dietitian on staff 
to oversee menu modifications for development for the special diet requests” and, “we 
have received information from Valley Children’s Hospital with the different types of 
allergies and lists of allowed foods and omitted foods.”  Another participant added, “We 
rely on direct communication from parents in regards to what the student eats at home 
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for starters.”  Lower frequency of food labels/ingredient lists/specs (n=4) was surprising 
as the Food Allergen Labeling and Consumer Protection Act of 2004 (USFDA, 2006) 
requires the eight major allergens be clearly identified on a food label should they be 
present.  This labeling would likely be an important resource in identifying food items 
containing these allergens during the menu planning and food preparation process.   
 
Table 3   
 
Frequency of Delphi Panel Respondents’ (n=16) Identification of Resources Used to 
Prepare Menus for Children with Food Allergies 
Resources Frequency 
Communication with school nurse, parent, student, food workers 
to implement menu 
8 
Diet order from medical authority 7 
Web resources such as FARE, FAAN, NFSMI 6 
Registered dietitian/local hospital dietitian 6 
Food labels/ingredient list/specs 4 
Written menus and production records 4 
 
 When responding to an inquiry about policies and/or protocols in place at their 
school or district regarding menu planning for children with food allergies, the most 
common response mentioned by almost two-thirds of respondents (n=10) was a medical 
statement from a licensed physician that had been reviewed for complete information 
(Table 4).  One respondent noted: “A special meal accommodation form specifying food 
allergens must be completed and signed by a licensed physician or nurse practitioner.  
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An alert is placed in our point of sale computer system to alert food service staff to the 
student’s food allergy.”  Several participants (n=4) indicated a policy was in place to 
have a meeting with school staff including the nurse and the parents, and “no 
substitutions are made until meeting is held.”  Three of the 16 respondents referred to the 
use of point of sale systems to alert staff when a student with an identified allergy went 
through the service line.  Use of technology as an aid in ensuring students with allergies 
did not eat an allergen containing menu item appeared to be limited.  Only two 
respondents indicated using USDA Guidance Manual “Accommodating Children with 
Special Dietary Needs.”  This document was published in 2001, sections are outdated, 
and while USDA has indicated an updated document is being written (USDA, 2013a) it 
was the most current official USDA publication at the time of data collection.   
Responses to a question regarding factors that affected the cost of food in 
planning, preparation, and service of modified meals for children with food allergies 
included responses that also addressed labor cost (Table 5).  Respondents did identify 
ease of procuring food items for modified menu items (n=7) and the cost of purchasing 
these special foods (n=6) as the most common themes.  Other responses pertained to 
labor inputs such as the labor to prepare product at the school site (n=5) and the type and 
staff training (n=2).  One participant indicated, “It takes a lot of time and energy to 
purchase (trips to the local market), prepare 1-2 special meals…training for school sites 
with students on complicated special diets, costs for food run from $5-7 per meal.”  
Gluten free diets were mentioned by several respondents as high cost and low variety, 
particularly, “far and away, gluten free diets cause a hardship to provide a variety of 
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Table 4 
 
Frequency of Delphi Panel Respondents’ (n=16) Identification of Policies and Protocols 
Used to Prepare Menus for Children with Food Allergies 
Policies and Protocols  Frequency 
Requirement of medical statement from licensed physician/reviewed 
for complete information 
10 
Special menu designed for food workers to follow 4 
Meet with parent/school staff/nurse before starting special diet 4 
Alert on point of sale computer system to identify students with food 
allergy accommodations 
3 
USDA Guidance Manual “Accommodating Children with Special 
Dietary Needs 
2 
Training for site staff 2 
 
foods.”  The same respondent indicated that “dairy free products, especially shelf stable 
packages of soy or rice beverages have helped solve acquisition and storage of those 
items.”  The type and severity of the allergies were also frequently identified (n=4).   
Key response themes to the question regarding factors that affect cost of labor in 
planning, preparation, and service of modified meals for children with food allergies 
were similar to responses to the previous question related to factors affecting food cost 
(Table 6).  Time inputs by staff were frequently mentioned.  These inputs were identified 
as time to research products and plan menus and prepare production records (n=11) and 
time to prepare food items separately (n=9).  This finding suggests that staff preparation 
or familiarity with a particular type of food accommodation reduced inputs needed at the 
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Table 5  
 
Frequency of Delphi Panel Respondents’ (n=16) Identification of Factors Affecting Cost 
of Food in Planning, Preparation, and Service of Modified Meals for Children with 
Food Allergies 
Factors Affecting Cost of Food Frequency 
Ease of procuring food items for modification 7 
Cost of special foods 6 
Labor to prepare product at school site 5 
Type and severity of allergies 4 
Whether modified meals meet reimbursable meal criteria 2 
Staff training 2 
How frequently students with allergies eat meals 1 
 
point of service.  “Labor cost is affected by possible additional time needed to plan 
special diets and communicate that plan with food service personnel at the individual 
school sites.”  Most respondents agreed that labor costs would be higher for the 
preparation of special diets, “not only in the kitchen but in the office in regards to menu 
planning menu production sheets, transports (records).”  These findings suggest that time 
inputs by food service staff and other school staff are typically absorbed into other job 
duties but responses clearly show this is a concern by those involved in ensuring 
appropriate meal accommodations are made.  Respondents also noted time for staff 
training (n=2).   
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Table 6  
Frequency of Delphi Panel Respondents’ (n=16) Identification of Factors Affecting Cost 
of Labor in Planning, Preparation, and Service of Modified Meals for Children with 
Food Allergies 
Factors Affecting Cost of Labor Frequency 
Time to research products and plan menus/production records 11 
Time to prepare food items separately 9 
Time to purchase special products 4 
Time to communicate menu plan with food workers 3 
Time to train personnel 2 
 
 Participants indicated a number of important factors that affected the choices of 
substitute foods used to prepare meals to accommodate children with food allergies in 
their school districts (Table 7).  Prominent among the responses were four themes: 
availability of sourcing food from vendor or the need to travel to local store (n=7); cost 
of food (n=6); ease of food production for staff (n=6); and whether the ingredients in the 
potential substitute food items did not contain the allergen (n=6).  One respondent 
confirmed that, “the major factor is trying to find items that are offered by the current 
vendors to prevent having to purchase from local health food stores.”  Another view of 
sourcing substitute items was from a respondent in a rural area who indicated, “many 
times our sources to get substitute foods are online ordering, which takes time to 
research and allow for delivery.”  Interestingly, student acceptance was indicated by 
fewer participants (n=3) as a concern.  “We learned early on you can purchase gluten 
free bread at an increased cost (and usually a special trip to the store) for a student but 
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that doesn’t mean they are going to eat it…90% of the items purchased cost more 
money.”   
Table 7   
Frequency of Delphi Panel Respondents’ (n=16) Identification of Factors Affecting 
Choices of Substitute Foods Used to Accommodate Children with Food Allergies 
Factors Affecting Choices of Substitute Foods Frequency 
Availability of sourcing food from vendor or travel to local store 7 
Ingredients of food items (does not contain allergen) 6 
Ease of food preparation for staff 6 
Cost of food 6 
Student acceptance/food preferences 3 
Production method used 2 
Service method used 2 
 
The first round of responses from the 16 members of the Delphi panel indicated 
this was an excellent method to collect information on this subject, eliminating potential 
peer pressure members in a focus group might feel to conform to others’ thoughts or 
ideas (Lindqvist & Nordänger, 2007).  Individual responses were varied yet had 
underlying similarities.  As query responses were compared for themes a certain amount 
of consensus was evident in the first round indicated by the large number of participants 
that used similar themes and words.  
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Round Two 
 In the second round of the Delphi panel, 14 of the 16 original participants 
responded.  For 11 of the 13 questions, participants were asked to indicate the 
importance of key themes identified from Round One as not important, somewhat 
important, moderately important, important, very important, or no opinion.  Ratings of 
importance were converted to a scale of 1 to 5 with 1 being not important and 5 being 
very important.  One open-ended question asked respondents to indicate their opinions 
about whether the cost to produce a modified meal for a child with each listed allergens 
was less, the same, or more than the cost to produce a non-modified meal.  One question 
asked participants to rate their levels of self-efficacy (confidence) with planning a menu 
for a child with each of eight listed allergens and multiple allergens using the scale not 
confident, somewhat confident, moderately confident, confident, or highly confident.  
Self-efficacy levels were converted to a scale of 1 to 5, with 1 being not confident and 5 
being highly confident.  Descriptive statistics including frequencies and mean scores are 
reported in this section. 
The ability to read food labels and prepare special food items were ranked of 
highest importance among the knowledge and skills for child nutrition program menu 
planners to accurately plan menus for children with food allergies, with a mean of 5.00 
on the 5-point scale.  Participants had previously rated this factor much lower in Phase 
One of the study, knowledge of sanitation, food safety, and cross contamination; and 
knowledge of federal meal program regulations and menu planning were the next 
highest with mean scores of 4.93.  The ability to train food service workers about food 
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preparation for children with food allergies as well as collaborate with parents, health 
care professionals, and food production workers each had mean scores of 4.79 and 
above.  Respondents showed good consensus and indicated that six of the seven factors 
were important, or very important (Table 8).   
Participants were asked to rate the importance of areas of specific training topics needed 
for menu planners to accurately prepare menus for children with food allergies (Table 9).  
Respondents rated four topics as important or very important: menu preparation and 
reading ingredient labels; communication with a medical authority, nurse, parents, and 
students; best practices from other schools; and child nutrition program guidelines and 
regulations.  Three topics were rated as moderately important, important, or very 
important (3, 4, or 5 on the 5-point scale): food safety, sanitation, and prevention of 
cross-contamination; causes and effects of food allergies; and general aspects of 
nutrition for children.  Good consensus was noted on all training areas with mean scores 
ranging from 4.43 to 4.93.   
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Table 8  
Frequency and Mean of Delphi Panel Respondents’ (n=14) Rating of Importance of 
Menu Planners Knowledge and Skills   
 Importance
a 
   
Knowledge and Skills 1 2 3 4 5 
No 
Opinion 
Total 
Responses 
Mean 
Ability to read food labels and 
prepare special food items 
0 0 0 0 14 0 14 5.00 
Knowledge of sanitation, 
safety, and cross-
contamination 
0 0 0 1 13 0 14 4.93 
Knowledge of federal meal 
program regulations and menu 
planning 
0 0 0 1 13 0 14 4.93 
Ability to train food service 
workers about preparation for 
food allergic children 
0 0 0 2 12 0 14 4.86 
Ability to collaborate with 
parents, health care 
professionals, food production 
workers 
0 0 0 3 11 0 14 4.79 
Knowledge of causes, 
symptoms, severity, 
psychological effects of food 
allergies in children 
0 0 3 2 9 0 14 4.43 
a
1 = Not important, 2 = Somewhat important, 3 = Moderately important, 4 = Important, 
5 = Very important. 
 
   
  
68 
 
 
Table 9  
 
Frequency and Mean of Delphi Panel Respondents’ (n=14) Rating of Importance of 
Training Topics for Menu Planners  
 Importance
a 
   
Training Topics 1 2 3 4 5 
No 
Opinion 
Total 
Responses 
Mean 
Menu preparation/reading 
ingredient labels 
0 0 0 1 13 0 14 4.93 
Communication with medical 
authority/parents/students 
0 0 0 1 13 0 14 4.93 
Child nutrition program 
guidelines and regulations 
0 0 0 2 12 0 14 4.86 
Food 
safety/sanitation/prevention 
of cross-contamination 
0 0 1 0 13 0 14 4.71 
Causes and effects of food 
allergies 
0 0 1 2 11 0 14 4.71 
Best practices from other 
schools 
0 0 0 5 9 0 14 4.64 
General aspects of nutrition 
for children 
0 0 2 4 8 0 14 4.43 
a
1 = Not important, 2 = Somewhat important, 3 = Moderately important, 4 = Important, 
5 = Very important. 
  
When participants were asked to rate the importance of listed resources used to 
plan menus for children with food allergies, two resources were indicated as very 
important by all respondents: food labels, ingredient lists, and product specifications; 
and communication with school nurse, parents, students, and food service workers to 
implement planned menus (Table 10).  Good agreement was found on three additional 
listed resources: written menus and production records; diet order from medical 
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authority; and web resources such as FARE, FAAN, and NFSMI.  Mixed responses were 
indicated regarding the use of a registered dietitian or hospital dietitian, which may have 
occurred because of lack of relationships with, or cooperation from, these important 
local resources.   
 
Table 10   
 
Frequency and Mean of Delphi Panel Respondents’ (n=14) Rating of Importance of 
Menu Planners’ Resources 
 Importance
a 
   
Resources 1 2 3 4 5 
No 
Opinion 
Total 
Responses 
Mean 
Food labels/ingredient 
lists/specs 
0 0 0 0 14 0 14 5.00 
Communication with school 
nurse, parent, student, food 
workers to implement menu 
0 0 0 0 14 0 14 5.00 
Written menus and 
production records 
0 0 0 1 11 1 13 4.91 
Diet order from medical 
authority 
0 0 0 2 12 0 14 4.86 
Web resources such as 
FARE, FAAN, NFSMI, etc. 
0 0 1 4 7 2 14 4.50 
Registered dietitian/local 
hospital dietitian 
0 1 1 4 8 0 14 4.36 
a
1 = Not important, 2 = Somewhat important, 3 = Moderately important, 4 = Important, 
5 = Very important. 
 
 Participants were asked to rate the importance of listed policies and protocols 
used in planning menus for children with food allergies in their district.  Participants 
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rated three listed policies and protocols with the highest mean scores of 4.86 to 5.00 on 
the 5-point scale:  alert on the point of sale computer system to identify students with 
food allergy accommodations; requirement of medical statement from licensed 
physician, reviewed for complete information; and training for site staff.  Good 
agreement was indicated on two additional items listed with mean scores ranging from 
4.43 to 4.50.  The use of USDA Guidance Manual “Accommodating Children with 
Special Dietary Needs” and meeting with parents, school staff, and/or the school nurse 
before starting the special diet received scores of moderately important to very 
important.  Two listed policies and protocols had slightly lower mean scores, with two 
respondents indicating each item was somewhat important, but still had good consensus: 
using a designated menu planner for special diets (Mean=4.36) and utilizing a designated 
food service worker to prepare diets for allergy accommodations (Mean=4.29).  These 
two factors may have lower mean scores as some school food service operations may not 
have enough staff to designate specialized staff for these functions.  One respondent 
noted the need for a “Strong system in event of substitute workers on all levels, school 
site office, kitchen, play areas.”  Substitute workers can be a weak link in the system as 
they are not familiar with students, district policies, and department protocols regarding 
students with food allergies.  The National Education Association Health Information 
Network (2012) recommended that all school staff, including substitute workers and 
volunteers receive training to respond to food allergy emergencies.   
Two factors, using an alert notice on point of sale computer system to identify 
students with food allergies and use of the USDA guidance manual, scored higher in the 
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second Delphi round than the first.  The point of sale alert was only identified by three 
individuals in the first round, while in the second round 13 respondents selected it as 
being important or very important (4 or 5 on the 5-point scale) (Table 11).  Not all 
schools have electronic systems, and not all systems have capability of identifying 
students with food allergies, which may explain the low frequency of identification in 
the first phase.  The USDA Guidance Manual was only identified by two participants in 
the first phase, while 13 respondents selected it as being important or very important (4 
or 5 on the 5-point scale) in the second phase.  The USDA Guidance Manual is an older 
publication, which may explain the lack of frequency in the first phase.   
Good agreement was indicated on most items when participants were asked to 
rate the importance of factors that affect the cost of food in planning modified meals for 
children with food allergies.  Participants rated five of seven listed factors as important 
or very important (4 or 5 on the 5-point scale): type and severity of allergy; cost of 
special foods; labor to prepare special product at individual school sites; how frequently 
students with food allergies eat meals; and ease of procuring food items for modified 
meals (Table 12).  One participant rated “staff training” as moderately important, but all 
others (n=13) rated this as important or very important.  There were mixed opinions on 
whether modified meals meet reimbursable meal criteria as a notable factor to consider 
when planning modified meals.  Given the importance of training about food allergens 
identified in this study as well as recent additions to the FDA Food Code regarding food 
allergen identification and handling, this suggests food allergen training is perceived as a 
national need.    
72 
 
 
Table 11   
 
Frequency and Mean of Delphi Panel Respondents’ (n=14) Rating of Importance of 
Menu Planners’ Policies and Protocols 
 Importance
a 
   
Policies and Protocols 1 2 3 4 5 
No 
Opinion 
Total 
Responses 
Mean 
Alert on point of sale 
computer system to identify 
students with food allergy 
accommodations 
0 0 0 1 12 1 14 5.00 
Requirement of medical 
statement from licensed 
physician/reviewed for 
complete information 
0 0 0 1 13 0 14 4.93 
Training for site staff 0 0 1 0 13 0 14 4.86 
USDA Guidance Manual 
“Accommodating Children 
with Special Dietary Needs” 
0 0 1 5 8 0 14 4.50 
Meet with parent/school 
staff/nurse before starting 
special diet 
1 0 1 2 10 0 14 4.43 
Designated menu planner 
for special diets 
0 2 0 3 9 0 14 4.36 
Designated food service 
worker to prepare diets for 
allergy accommodations 
0 2 0 4 8 0 14 4.29 
Other: “Strong system in 
event of substitute workers 
on all levels, school site 
staff, kitchen, play areas.” 
0 0 0 1 0 0 1 4.00 
a
1 = Not important, 2 = Somewhat important, 3 = Moderately important, 4 = Important, 
5 = Very important. 
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Table 12 
 
Frequency and Mean of Delphi Panel Respondents’ (n=14) Rating of Importance of 
Factors Affecting Food Cost in Planning Modified Meals 
 Importance
a 
   
Food Cost Factors 1 2 3 4 5 
No 
Opinion 
Total 
Responses 
Mean 
Type and severity of allergies 0 0 0 1 13 0 14 4.93 
Cost of special foods 0 0 0 3 11 0 14 4.79 
Labor to prepare product at 
school site 
0 0 0 4 10 0 14 4.71 
Staff training 0 0 1 2 11 0 14 4.71 
How frequently students with 
allergies eat meals 
0 0 0 5 9 0 14 4.64 
Ease of procuring food items 
for modification  
0 0 0 6 8 0 14 4.57 
Whether modified meals 
meet reimbursable meal 
criteria 
2 0 2 3 7 0 14 3.93 
a
1 = Not important, 2 = Somewhat important, 3 = Moderately important, 4 = Important, 
5 = Very important. 
 
 Participants were asked to rate the importance of listed factors that affected the 
cost of food in preparation of modified meals for children with food allergies.  Factors 
listed were the same factors as the previous query regarding the cost of food in planning 
modified meals (Table 13).  Results were very similar to the previous question with six 
of seven listed factors rated as moderately important, important, or very important (3, 4, 
or 5 on the 5-point scale).  As with the previous question, whether modified meals meet 
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reimbursable meal criteria received the lowest mean score of importance of all listed 
factors.   
 
Table 13  
 
Frequency and Mean of Delphi Panel Respondents’ (n=14) Rating of Importance of 
Factors Affecting Food Cost in Preparation of Modified Meals 
 Importance
a 
   
Food Cost Factors 1 2 3 4 5 
No 
Opinion 
Total 
Responses 
Mean 
Cost of special foods 0 0 0 1 13 0 14 4.93 
How frequently students with 
allergies eat meals 
0 0 0 2 12 0 14 4.86 
Type and severity of allergies 0 0 0 2 12 0 14 4.86 
Staff training 0 0 0 3 11 0 14 4.79 
Labor to prepare product at 
school site 
0 0 1 3 10 0 14 4.64 
Ease of procuring food items 
for modification  
0 0 1 4 9 0 14 4.57 
Whether modified meals meet 
reimbursable meal criteria 
2 0 1 1 10 1 14 4.21 
a
1 = Not important, 2 = Somewhat important, 3 = Moderately important, 4 = Important, 
5 = Very important. 
 
 Participants were asked to rate the importance of listed factors that affected the 
cost of food in service of modified meals for children with food allergies.  Again, factors 
listed were the same as the previous two questions about cost of food in planning and 
preparation of modified meals.  Results very similar to the previous two questions were 
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reported (Table 14).  Six of the seven listed factors were rated as moderately important, 
important, or very important.  One factor, “whether modified meals meet reimbursable 
meal criteria” received two “not important” responses, lowering the mean score.  This 
factor might have received less importance responses because while USDA encourages 
menu planners to meet current reimbursable meal standards, some meals modified to 
accommodate food allergies or other special medical needs do not have to meet meal 
standards to be claimed for reimbursement (USDA, 2001).  Responses to these three 
related questions resulted in good consensus on all factors listed.   
Responses to the following questions had similarities as findings from the past 
three questions.  The next three questions on the electronic survey asked Delphi 
participants to rate the importance of listed factors that affected the cost of labor in 
planning (Table 15), preparation (Table 16), and service of meals modified for children 
with food allergies (Table 17).  Responses to the questions about planning and 
preparation had almost identical results with respondents indicating all factors were 
important or very important.  Factors listed were time to plan special diets; time to 
prepare foods separately; time to communicate, plan, and train food service workers; 
time to research and purchase products; and  time to do extra work on production and 
pack-out records.  The third question asking respondents to rate the importance of listed 
factors that affected the cost of labor in service of modified meals received slightly 
lower mean scores, but all respondents rated all factors as moderately important, 
important, or very important (3, 4, or 5 on the 5-point scale).  The overarching 
agreement with time pressures in this area may be a result of the timing of the survey, as 
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child nutrition program personnel were engaged with implementing new USDA meal 
standards at the time of response.   
 
Table 14   
 
Frequency and Mean of Delphi Panel Respondents’ (n=13) Rating of Importance of 
Factors Affecting Food Cost in Service of Modified Meals  
 Importance
a 
   
Food Cost Factors 1 2 3 4 5 
No 
Opinion 
Total 
Responses 
Mean 
Cost of special foods 0 0 0 1 12 0 13 4.92 
Staff training 0 0 0 2 10 0 12 4.83 
How frequently students 
with allergies eat meals 
0 0 1 1 11 0 13 4.77 
Type and severity of 
allergies 
0 0 1 1 11 0 13 4.77 
Ease of procuring food 
items for modification  
0 0 1 5 7 0 13 4.46 
Labor to prepare product 
at school site 
0 0 1 5 7 0 13 4.46 
Whether modified meals 
meet reimbursable meal 
criteria 
2 0 2 1 8 0 13 4.00 
a
1 = Not important, 2 = Somewhat important, 3 = Moderately important, 4 = Important, 
5 = Very important. 
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Table 15  
  
Frequency and Mean of Delphi Panel Respondents’ (n=13) Rating of Importance of 
Factors Affecting Labor Cost in Planning Modified Meals 
 Importance
a 
   
Labor Cost Factors 1 2 3 4 5 
No 
Opinion 
Total 
Responses 
Mean 
Time to plan special diets 0 0 0 2 11 0 13 4.85 
Time to prepare food 
separately 
0 0 0 3 10 0 13 4.77 
Time to communicate, plan, 
and train food service workers 
0 0 0 3 10 0 13 4.77 
Time to research and purchase 
products 
0 0 0 3 10 0 13 4.77 
Time to do extra work on 
production records and pack-
out sheets 
0 0 0 5 8 0 13 4.62 
a
1 = Not important, 2 = Somewhat important, 3 = Moderately important, 4 = Important, 
5 = Very important. 
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Table 16   
 
Frequency and Mean of Delphi Panel Respondents’ (n=13) Rating of Importance of 
Factors Affecting Labor Cost in Preparation of Modified Meals 
 Importance
a 
   
Theme 1 2 3 4 5 
No 
Opinion 
Total 
Responses 
Mean 
Time to prepare food 
separately 
0 0 0 2 11 0 13 4.85 
Time to do extra work on 
production records and 
pack-out sheets 
0 0 0 3 10 0 13 4.77 
Time to research and 
purchase products 
0 0 0 4 9 0 13 4.69 
Time to plan special diets 0 0 0 4 9 0 13 4.69 
Time to communicate, 
plan, and train food 
service workers 
0 0 0 4 9 0 13 4.69 
a
1 = Not important, 2 = Somewhat important, 3 = Moderately important, 4 = Important, 
5 = Very important. 
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Table 17   
 
Frequency and Mean of Delphi Panel Respondents’ (n=14) Rating of Importance of 
Factors Affecting Labor Cost in Service of Modified Meals 
 Importance
a 
   
Labor Cost Factors 1 2 3 4 5 
No 
Opinion 
Total 
Responses 
Mean 
Time to prepare food 
separately 
0 0 2 1 10 0 13 4.62 
Time to communicate, 
plan, and train food 
service workers 
0 0 2 2 9 0 13 4.54 
Time to do extra work on 
production records and 
pack-out sheets 
0 0 2 2 9 0 13 4.54 
Time to research and 
purchase products 
0 0 2 3 8 0 13 4.46 
Time to plan special diets 0 0 2 3 8 0 13 4.46 
a
1 = Not important, 2 = Somewhat important, 3 = Moderately important, 4 = Important, 
5 = Very important. 
 
Participants were asked to rate the importance of listed factors that affected 
choices of substitute foods used to prepare meals to accommodate children with food 
allergies.  Six of seven listed factors were rated as 3, 4, or 5 (moderately important, 
important, or very important) (Table 18).  The highest rated factor was student 
acceptance and food preferences with a mean rating of 4.77.  Other highly rated factors 
included food ingredients (does not contain allergen), cost of food, and availability of 
sourcing food from vendor or need to travel to local store.  The lowest mean scores were 
for three factors: ease of food production for staff (M = 4.38); production method uses 
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(M = 4.38); and service method used (M = 4.31).  These three factors may have been 
rated lowest as menu planners might plan meals to minimize impact on these three 
factors, lowering their importance (Moliason & Nettles, 2010; Castillo et al.,  2010), or 
these factors did not directly impact the menu planner.   
 
Table 18  
Frequency and Mean of Delphi Panel Respondents’ (n=13) Rating of Importance of 
Factors Affecting Choice of Substitute Foods to Accommodate Children with Food 
Allergies 
 Importance
a 
   
Substitute Food Factors 1 2 3 4 5 
No 
Opinion 
Total 
Responses 
Mean 
Student acceptance/food 
preferences 
0 0 1 2 9 1 13 4.77 
Ingredients of food items 
(does not contain allergen) 
0 1 0 3 8 1 13 4.62 
Cost of food 0 0 1 4 7 1 13 4.62 
Availability of sourcing 
food from vendor or travel 
to local store 
0 0 1 6 5 1 13 4.46 
Ease of preparation for 
staff 
0 0 2 5 5 1 13 4.38 
Production method used 0 0 1 7 4 0 13 4.38 
Service method used 0 0 1 8 3 1 13 4.31 
a
1 = Not important, 2 = Somewhat important, 3 = Moderately important, 4 = Important, 
5 = Very important. 
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 Participants were asked to give their expert opinions on how the cost to produce 
a modified meal with each of the eight most common allergens and multiple allergens 
compares to the cost of a non-modified meal in their operation.  They were asked in an 
open-ended question with a suggestion to respond if meals cost less, the same, or more.  
Additional responses received included, “do not use,” and “much more.”  All 
respondents indicated that modified meals cost the same or more than non-modified 
meals (Table 19).  Four listed choices, milk products, soy, wheat, and multiple allergens, 
received the highest number of responses that these types of modified meals cost more.  
One respondent indicated that milk product allergen meals cost “much more,” one 
respondent indicated that wheat allergen modifications cost “much more,” and four 
respondents indicated that meals modified for multiple allergens cost “much more.”   
 Most respondents indicated that meals modified for peanut, tree nut, fish, and 
shellfish allergens cost the same as non-modified meals.  These responses are likely the 
result that few school meal programs serve fish or shellfish due to high cost, and that 
peanut and tree nut ingredients are more easily substituted than others listed.  Milk 
products, eggs, soy, and wheat are more commonly found on ingredient labels of 
processed foods, making them more difficult to substitute.  Miles et al., (2005) indicated 
that some food manufacturers might include unnecessary precautionary labeling 
regarding food allergens to limit liability claims, making it more difficult to find foods 
without specific allergen contents, thus resulting in a higher cost.   
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Table 19   
 
Frequency of Delphi Panel Respondents’ (n=13) Ratings of Cost to Produce a Modified 
Meal for a Child with Listed Food Allergy Compared to Cost of Non-Modified Meal 
   Frequency   
Allergen Do not use Cost less Cost same Cost more 
Cost much 
more 
Milk products   2 10 1 
Eggs   8 5  
Peanuts 1  12   
Tree nuts 1  10 2  
Fish 1  10 2  
Shellfish 2  10 1  
Soy   5 8  
Wheat   1 11 1 
Multiple 
Allergens 
   8 4 
 
 In the final question of the second round of the Delphi panel, participants were 
asked to indicate their levels of self-efficacy with planning a menu for a child with each 
of the listed food allergens: milk products, peanut, tree nuts, eggs, shellfish, fish, soy, 
wheat, and multiple allergens (Table 20).  Most respondents indicated they were either 
confident or highly confident in planning meals for children with milk product allergens.  
Respondents’ self-efficacy in modifying menus for three allergens was rated as 
moderately confident, confident, or very confident for accommodations involving 
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peanuts, tree nuts, and eggs.  Among the 14 respondents, self-efficacy levels about 
planning menus for children with shellfish, fish, soy, and wheat were lower.  
Respondents were least confident with multiple allergens were lowest, likely reflecting 
the complexity of determining multiple acceptable food substitutions for these children.   
 
Table 20   
 
Frequency of Delphi Panel Respondents’ (n=14) Rating of Self-Efficacy(Confidence) 
with Planning Menus for Children with Listed Food Allergies 
 Frequency 
Allergen 
Not 
confident 
Somewhat 
confident 
Moderately 
confident Confident 
Highly 
confident 
Milk products    10 4 
Eggs   3 8 3 
Peanuts   2 8 4 
Tree nuts   2 9 3 
Fish  1 3 6 4 
Shellfish  1 2 7 4 
Soy  1 5 5 3 
Wheat  1 6 5 2 
Multiple 
allergies 
 3 8 1 2 
 
 Good consensus was found on all questions and no new themes emerged in the 
second round or the Delphi process.  Therefore, it was determined that additional rounds 
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were not necessary.  Responses from the Delphi panel were used to develop questions 
for the general survey discussed in the next section. 
 
Phase Two: General Survey 
 Of 902 email invitations sent out, 463 survey links (51.3%) were opened, 291 
surveys (32.3%) were started, and 260 questionnaires (28.8%) were submitted.  Of those 
surveys submitted, 48 were deemed incomplete (less than 70% of questions were 
answered) and removed from the data analyses.  A total of 212 (23.5%) surveys were 
used in the final data analyses.  Descriptive statistics including frequencies, mean scores, 
and standard deviations were calculated and reported in this section.  Principal 
component factor analysis and multiple regression analysis were used to evaluate the 
data.  
 
Demographics 
 The majority of the 212 respondents were female (n=163, 83.6%), 51-60 years of 
age (n=89, 46.1%), and had a Bachelor’s degree (n=70, 36.1%) or some college (n=52, 
26.8%) (Table 21).  More than three-quarters of respondents indicated they were food 
safety manager certified (n=138, 83.6%).  Additional certifications and credentials 
reported were the School Nutrition Association (SNA) Certificate in School Nutrition 
(n=27, 16.4%), Registered Dietitian (n=27, 16.4%), and SNA School Nutrition Specialist 
credential (n=30, 18.2%).  At least one professional certification or credential was held 
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by 165 respondents although multiple responses were given by participants with 239 
responses recorded.    
Participants were asked how many years they had been in their current positions.  
One-third of respondents (n=64, 33.0%) indicated they had spent two to five years in the 
current job, however, 60 respondents (30.9%) indicated they had worked in some 
capacity in child nutrition programs for more than 20 years.  The majority of respondents 
(n=122, 62.2%) reported their job title to be “child nutrition program director,” and an 
additional 26 (13.3%) indicated their job title to be “child nutrition program manager.” 
The greatest number of respondents reported they were employed by small size school 
districts with student enrollments of 0 to 2,500 students (n=71, 36.4%).  Next most 
common was respondents employed by medium size school districts with student 
enrollments of 2,501 to 10,000 students (n=67, 34.4%).  Also reporting were 38 (19.5%) 
participants from large size school districts (10,001 to 25,000 student enrollment) and 19 
(9.7%) participants from mega size school districts (more than 25,000 student 
enrollment).  The diversity of district enrollments of respondents was similar to the state 
of California as 53.1% of public schools are small size, 29.1% of schools are medium 
sized, 12.4% are large size, and 5.4% are mega sized (California Department of 
Education, 2015).  Free and reduced price meal eligibility, commonly referred to as 
“needy” meal eligibility, in reporting districts (n=157) varied from 7.0 to 100.0 percent, 
with an average of 67.1 percent and median of 74.0 percent.   
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Table 21  
 
Characteristics of Child Nutrition Program Menu Planners in California Public School 
Districts 
Characteristic n % 
Sex (n=195)   
     Female 163 83.6 
     Male   28 14.4 
     Prefer not to Answer     4   2.0 
Age Category (n=193) 
  
     Under 21 years old     0   0.00 
     21 – 25 years old     1   0.5 
     26 – 30 years old     6   3.1 
     31 – 40 years old   27 14.0 
     41 – 50 years old   54 28.0 
     51 – 60 years old   89 46.1 
     61 years old or better   16   8.3 
Highest Level of Education Obtained (n=194) 
  
     Bachelor’s degree   70 36.1 
     Some college   52 26.8 
     Master’s degree   31 16.0 
     Associates degree   22 11.3 
     High school graduate   13   6.7 
     Other     4   2.1 
     Doctorate degree     2   1.0 
     Specialist degree     0        0.0 
Professional Certifications or Credentials (n=165)
a 
  
     Food Safety Manager Certified (Ex: ServSafe®) 138 83.6 
     School Nutrition Specialist (SNS)   30 18.2 
     SNA Certificate in School Nutrition   27 16.4 
     Registered Dietitian (RD or RDN)   27 16.4 
     Other     9   5.5 
     Certified Dietary Manager (CDM)     6   3.6 
     Dietetic Technician, Registered (DTR)     2   1.2 
     Registered Nurse (RN)     0   0.0 
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Table 21 Characteristics of Child Nutrition Program Menu Planners in California 
(continued) 
Characteristic n % 
Years Worked in Current Position (n=194)   
     0 – 1 year 25 12.9 
     2 – 5 years 64 33.0 
     6 – 10 years 41 21.1 
     11 – 15 years 24 12.4 
     16 – 20 years 21 10.8 
     More than 20 years 19   9.8 
Years Worked in Child Nutrition Programs (n=194) 
  
     0 – 1 year 10   5.2 
     2 – 5 years 26 13.4 
     6 – 10 years 33 17.0 
     11 – 15 years 33 17.0 
     16 – 20 years 32 16.5 
     More than 20 years 60 30.9 
Current Job Title (n=196) 
  
     Child Nutrition Program Director 122 62.2 
     Child Nutrition Program Manager   26 13.3 
     Child Nutrition Program Supervisor     9   4.6 
     Dietitian     5   2.6 
     Child Nutrition Program Coordinator     4   2.0 
     Child Nutrition Program Specialist     4   2.0 
     Nurse     0   0.0 
     Other   26 13.3 
District Enrollment (n=195)   
     Small: 0 – 2,500 students 71 36.4 
     Medium: 2,501 – 10,000 students 67 34.4 
     Large: 10,001 – 25,000 students 38 19.5 
     Mega: more than 25,000 students 19   9.7 
District Free and Reduced Eligibility (n=157)   
     Minimum      7.0 
     Maximum  100.0 
     Median    74.0 
     Average    67.1 
   
a
Some participants selected multiple responses  
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Knowledge Needed by Menu Planners 
 Survey respondents were asked to rate their levels of agreement using a 5-point 
scale (1 = Strongly disagree and 5 = Strongly agree) with listed types of knowledge 
needed to plan menus for children with food allergies (Table 22).  The majority of 
participants indicated that they agreed or strongly agreed (4 and 5 on the 5-point scale) 
with seven of nine listed areas of knowledge: food safety practices (n=203, 95.8%), 
general child nutrition program regulations (n=202, 95.7%), cross-contamination and 
cross-contact (n= 201, 95.3%), menu planning regulations for child nutrition programs 
(n=200, 95.2%), food service sanitation (n=199, 94.8%), severity of a food allergy 
reaction (n=189, 89.6%), and symptoms caused by a food allergy reaction (n=211, 
85.8%).  Less agreement was indicated regarding levels of knowledge needed in areas of 
causes of food allergies in children (n=138, 65.4%) and psychological effects of having a 
food allergy (n=124, 59.1%).  The 2009 FDA Food Code (USFDA, 2009b) stated that 
food protection managers should be able to demonstrate knowledge regarding 
identification and symptoms of major food allergens.  The 2013 FDA Food Code 
included recommendations to clean and sanitize equipment and food contact surfaces 
after contact with a raw animal food to prevent cross-contamination and unintended 
allergic reaction in susceptible individuals.  The California Retail Food Code (California 
Department of Health, 2012) is modeled after the 2005 FDA Food Code and does not 
mention food allergens specifically.  However, the California law does require each 
retail food outlet to have one “food protection manager” certified individual on the 
premises when operating and food protection manager certification training includes 
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training for current FDA Food Code guidelines.  This requirement at least partially 
explains these results.   
Table 22  
Frequency, Mean, and Standard Deviation of Respondents’ Levels of Agreement with 
Knowledge Needed to Plan Meals Modified for Children with Food Allergens 
 Level of Agreement Rating
a       
Knowledge 1 2 3 4 5 
Mean  
± SD 
   
n 
% 
   
Cross-contamination/cross-
contact practices (n=211) 
5 
2.4 
0 
0.0 
5 
2.4 
39 
18.5 
162 
76.8 
4.7 
±0.7 
Food service sanitation (n=210) 
5 
2.4 
1 
0.5 
5 
2.4 
52 
24.8 
147 
70.0 
4.6 
±0.8 
Food safety practices (n=212) 
5 
2.4 
2 
0.9 
2 
0.9 
48 
22.6 
155 
73.1 
4.6 
±0.8 
Menu planning regulations for 
child nutrition Programs (n=210) 
3 
1.4 
3 
1.4 
4 
1.9 
62 
29.5 
138 
67.7 
4.6 
±0.7 
General child nutrition program 
regulations (n=211) 
3 
1.4 
1 
0.5 
5 
2.4 
80 
37.9 
122 
57.8 
4.5 
±0.7 
Severity of a food allergy reaction 
(n=211) 
6 
2.8 
3 
1.4 
13 
6.2 
64 
30.3 
125 
59.2 
4.4 
±0.9 
Symptoms caused by a food 
allergy reaction (n=211) 
7 
3.3 
3 
1.4 
20 
9.5 
74 
35.1 
107 
50.7 
4.3 
±0.9 
Causes of food allergies in 
children (n=211) 
9 
4.3 
12 
5.7 
52 
24.6 
72 
34.1 
66 
31.3 
3.8 
±1.1 
Psychological effects of having a 
food allergy (n=210) 
6 
2.9 
13 
6.2 
67 
31.9 
88 
41.9 
36 
17.1 
3.6 
±0.9 
a
1 = Strongly Disagree, 2 = Disagree, 3 = Neither Agree nor Disagree, 4 = Agree, and 5 
= Strongly Agree. 
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Skills Needed by Menu Planners 
 Participants were asked to rate their levels of agreement with listed types of skills 
needed to plan menus for children with food allergies using the same scale (Table 23).  
Over 90% of respondents agreed or strongly agreed (ratings of 4 and 5 on the 5-point 
scale) that all skills listed were needed by menu planners: ability to read ingredient 
labels and identify items related to allergy (n=202, 96.2%), ability to collaborate with 
food production workers (n=204, 96.2%), ability to train food service workers about 
food preparation for allergic children (n=201, 95.2%), ability to communicate with 
parents (n=199, 93.8%), ability to collaborate with healthcare professionals (n=194, 
91.5%), and ability to prepare special food items (n=192, 91.0%).  All of these findings 
are supported by best practices published by various sources including the U. S. 
Department of Health and Human Services, Centers for Disease Control and Prevention 
(2013b), Massachusetts schools (Sheetz et al., 2004) and the National Food Service 
Management institute (Castillo et al., 2010).   
  
91 
 
 
Table 23 
Frequency, Mean, and Standard Deviation of Respondents’ Levels of Agreement with 
Skills Needed to Plan Meals Modified for Children with Food Allergens 
 Level of Agreement Rating
a      
 
Skills 1 2 3 4 5 
Mean  
± SD 
 
n 
% 
Ability to read ingredient 
labels and identify items 
related to allergy (n=210) 
4 
1.9 
1 
0.5 
3 
1.4 
41 
19.5 
161 
76.7 
4.7 
±0.7 
Ability to collaborate with 
food production workers 
(n=212) 
3 
1.4 
2 
0.9 
3 
1.4 
64 
30.2 
140 
66.0 
4.6 
±0.7 
Ability to train food service 
workers about food 
preparation for allergic 
children (n=211) 
4 
1.9 
2 
0.9 
4 
1.9 
52 
24.6 
149 
70.6 
4.6 
±0.8 
Ability to communicate with 
parents (n=212) 
3 
1.4 
1 
0.5 
9 
4.2 
66 
31.1 
133 
62.7 
4.5 
±0.7 
Ability to collaborate with 
healthcare professionals 
(n=212) 
3 
1.4 
1 
0.5 
14 
6.6 
77 
36.3 
117 
55.2 
4.4 
±0.8 
Ability to prepare special 
food items (n=211) 
3 
1.4 
5 
2.4 
11 
5.2 
84 
39.8 
108 
51.2 
4.4 
±0.8 
a
1 = Strongly Disagree, 2 = Disagree, 3 = Neither Agree nor Disagree, 4 = Agree, and 5 
= Strongly Agree. 
 
Training Areas Needed by Menu Planners 
 Participants were asked to rate their levels of agreement with listed training areas 
needed by child nutrition program menu planners to accommodate children with food 
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allergies using a 5-point scale with 1 = Strongly disagree and 5 = Strongly agree (Table 
24).  More than three-quarters of respondents (n=212) agreed or strongly agreed menu 
planners needed training in topic areas listed: reading ingredient labels to identify food 
allergens (n=202, 95.3%), prevention of cross-contamination and cross-contact (n=200, 
94.7%), menu preparation for specific food allergens (n=200, 94.3%), food service 
sanitation (n=200, 94.4%), food safety practices (n=200, 94.4%), child nutrition program 
guidelines and regulations (n=196, 92.5%), communication with parents and students 
(n=195, 92.4%), general information about nutrition for children (n=191, 90.1%), causes 
and effects of food allergies (n=190, 90.1%), communication with medical authority 
and/or nurse (n=188, 89.1%), and best practices from other schools (n=167, 78.7%).  As 
consensus was strong among respondents for training topics listed, this finding would 
indicate that similar training topics would be appropriate for all child nutrition program 
menu planners.   
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Table 24   
Frequency, Mean, and Standard Deviation of Respondents’ Level of Agreement with 
Training Needed by Menu Planners to Accommodate Children with Food Allergies 
 Level of Agreement Rating
a      
 
Training Area 1 2 3 4 5 
Mean  
± SD 
 
n 
% 
Reading ingredient labels to 
identify food allergens (n=212) 
3 
1.4 
3 
1.4 
4 
1.9 
54 
25.5 
148 
69.8 
4.6 
±0.7 
Prevention of cross-
contamination/cross-contact 
(n=211) 
4 
1.9 
1 
0.5 
6 
2.8 
52 
24.6 
148 
70.1 
4.6 
±0.7 
Menu preparation for specific 
food allergens (n=212) 
3 
1.4 
3 
1.4 
6 
2.8 
71 
33.5 
129 
60.8 
4.5 
±0.8 
Food service sanitation (n=212) 
4 
1.9 
1 
0.5 
7 
3.3 
72 
34.0 
128 
60.4 
4.5 
±0.8 
Food safety practices (n=212) 
4 
1.9 
0 
0.0 
8 
3.8 
68 
32.1 
132 
62.3 
4.5 
±0.7 
Child nutrition program 
guidelines and regulations 
(n=212) 
3 
1.4 
1 
0.5 
12 
5.7 
83 
39.2 
113 
53.3 
4.4 
±0.7 
Communication with parents and 
students (n=211) 
3 
1.4 
0 
0.0 
13 
6.2 
80 
37.9 
115 
54.5 
4.4 
±0.7 
General information about 
nutrition for children (n=212) 
3 
1.4 
2 
0.9 
17 
7.5 
105 
49.5 
86 
40.6 
4.3 
±0.8 
Causes and effects of food 
allergies (n=211) 
4 
1.9 
4 
1.9 
13 
6.2 
93 
44.1 
97 
46.0 
4.3 
±0.8 
Communication with medical 
authority/nurse (n=211) 
3 
1.4 
1 
0.5 
19 
9.0 
85 
40.3 
103 
48.8 
4.3 
±0.8 
Best practices from other schools 
(n=212) 
3 
1.4 
3 
1.4 
39 
18.4 
94 
44.3 
73 
34.4 
4.1 
±0.8 
a
1=Strongly Disagree, 2=Disagree, 3=Neither Agree nor Disagree, 4=Agree, and 5= 
Strongly Agree. 
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Resources or Practices Used by School Districts 
 Participants were asked to rate the extent to which listed resources and practices 
are used to plan menus for children with food allergies in their district.  Frequency of use 
of listed resources was indicated by respondents on a 5 point scale with 1 = Strongly 
disagree and 5 = Strongly agree.  Three-quarters of respondents indicated they frequently 
used or always used seven of the ten listed resources (Table 25).  Food labels, ingredient 
lists, and food specifications (n=195, 92.8%) and communication with food workers to 
implement modified menus (n=191, 91.9%) were indicated as most frequently utilized; 
followed by written menus (n=178, 84.7%); diet order from a medical authority (n=176, 
83.4%); production records (n=169, 80.9%); communication with parent (n=164, 
78.1%); and communication with school nurse (n=158, 74.9%).  Less frequently used 
were online resources and a registered dietitian.   
 The use of written documents such as food labels, ingredient labels, diet orders, 
and production records was not surprising, as these contain a large amount of readily 
available, detailed information that can be effectively utilized by the menu planner for 
modified diets.  Food and ingredient labels are printed on the product packaging or 
obtainable from the distributor.  Communication with food workers, parents, and school 
nurses was also indicated by respondents as frequently used, although it was not clear if 
the communication would be verbal, such as in person or on the phone, or written 
communication, such as email.  All are common methods used to communicate by 
schools and could be equally effective.  Participants frequently indicated the school 
nurse as a resource; however, Carlisle et al. (2008) reported that nurses surveyed self-
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reported only moderate proficiency in food allergy educating responsibilities.    
Anecdotal evidence suggests the school nurse is often the link between child nutrition 
program staff, the child’s family, and the medical authority.  It was interesting how 
online resources and registered dietitians were indicated as less frequently utilized.  
Substantial information is available from online sources, however, there is also 
misinformation available, and menu planners may need additional training to determine 
which online resources are accurate and reliable.  The Food Allergy Research and 
Education (FARE), Food Allergy and Anaphylaxis Network (FAAN), and the National 
Food Service Management Institute (NFSMI) provide evidence-based resources for 
families, health care practitioners, and the public (Castillo et al., 2010).  Menu planners 
may use a registered dietitian less often if they are not acquainted with local resources, 
or if there is none available.  Dietitians likely charge a fee for consulting with school 
district menu planners, and child nutrition program budgets may not have funds 
allocated for these services.  Survey respondents who indicated they were registered 
dietitians (n=27, 16.36%) may have selected this response less often as they already had 
subject matter expertise. 
  
96 
 
 
Table 25  
Frequency, Mean, and Standard Deviation of Respondents’ Reported Frequency of Use 
of Resources or Practices to Plan Menus for Children with Food Allergies 
 Frequency
a
 
Resources and Practices 1 2 3 4 5 
Mean  
± SD 
 
n 
% 
Food labels, ingredient list, 
food specifications (n=210) 
1 
0.5 
1 
0.5 
13 
6.2 
36 
17.1 
159 
75.7 
4.7 
±0.7 
Communication with food 
workers to implement 
menu (n=208) 
4 
1.9 
4 
1.9 
9 
4.3 
43 
20.7 
148 
71.2 
4.6 
±0.8 
Diet order from medical 
authority (n=211) 
8 
3.8 
11 
5.2 
16 
7.6 
34 
16.1 
142 
67.3 
4.4 
±1.1 
Written menus (n=210) 
6 
2.9 
6 
2.9 
20 
9.5 
37 
17.6 
141 
67.1 
4.4 
±1.0 
Production records (n=209) 
11 
5.3 
10 
4.8 
19 
9.1 
30 
14.4 
139 
66.5 
4.3 
±1.2 
Communication with 
parent (n=210) 
2 
1.0 
8 
3.8 
36 
17.1 
71 
33.8 
93 
44.3 
4.2 
±0.9 
Communication with 
school nurse (n=211) 
18 
8.5 
3 
1.4 
32 
15.2 
66 
31.3 
92 
43.6 
4.0 
±1.2 
Communication with 
student (n=207) 
8 
3.9 
32 
15.5 
50 
24.2 
57 
27.5 
60 
29.0 
3.6 
±1.2 
Web resources such as 
FARE, FAAN, NFSMI 
(n=210) 
31 
14.8 
26 
12.4 
68 
32.4 
56 
26.7 
29 
13.8 
3.1 
±1.2 
Registered Dietitian or 
local hospital dietitian 
(n=211) 
51 
24.2 
41 
19.4 
45 
21.3 
33 
15.6 
41 
19.4 
2.9 
±1.4 
a
1 = Never Used, 2 = Infrequently Used, 3 = Sometimes Used, 4 = Frequently Used, 5 = 
Always Used. 
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Policies, Protocols, and Resources Used by Menu Planners 
 Eleven policies, protocols, and resources identified by the Delphi panel as used 
in menu planning for children with food allergies were listed and survey respondents 
were asked to indicate the extent each was used in their respective districts on a scale of 
1 (never used) to 5, with 5 indicating “always used.”  Respondents indicated that eight of 
the eleven items listed were well used, with mean scores at or above 3.5 on the 5-point 
scale (Table 26).  The highest rated policies, protocols, and resources were: requirement 
of complete medical statement from medical authority (mean=4.6±0.8), 
“Accommodating Children with Special Needs,” the USDA guidance manual 
(mean=4.0±1.1), annual renewal of medical statement (mean 4.0±1.3), point of sale 
computer system to alert staff to food allergic child (mean=4.0±1.5), training for site 
manager and supervisor (mean=3.9±1.1), and special menu designed for food workers to 
follow (mean=3.7±1.4).  Mean scores for frequency of use for the other items listed 
ranged from 2.8 to 3.5 with the 2013 CDC publication, “Voluntary Guidelines for 
Managing Food Allergies in Schools and Early care and Education Programs,” identified 
as “seldom used” by respondents.. 
 The policy or protocol regarding requirement of complete medical statement 
from medical authority received high ratings in both phases of survey responses.  When 
meal substitutions are made to accommodate a food allergy, the USDA requires that the 
modifications be supported by written documentation from a medical authority; this is 
particularly important when the accommodations cause the meal to not meet 
reimbursable meal requirements.  It was surprising that all respondents did not indicate 
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this as a local policy or protocol.  Use of point of sale computer system to alert staff to 
the food allergic child received highest ratings in the second part of the Delphi panel 
(M=5.0 on 5-point scale), however was only reported by 3 of 16 survey participants in 
the first round of the Delphi panel.  Findings from this phase of the study (the general 
survey) found a wider range of responses with a mean of 3.7±1.3 on the 5-point scale, 
indicating less agreement from respondents.  Not all point of sale computer systems are 
capable of providing an alert.  In addition, school site serving area configurations may 
reduce effectiveness of an alert, particularly if positioned away from the serving line, 
such as at the end of the line when the student would already have been served food.  
 
Factors Affecting Cost of Food in Planning, Preparing, and Service of Modified Meals 
 Participants were asked to rate their levels of agreement with four listed factors 
affecting cost of food in planning, preparing, and service of modified meals for children 
with food allergies (Table 27).  A 5-point scale was used with 1 = Strongly disagree and 
5 = Strongly agree.  Agreement was very good on all four factors, with mean scores 
ranging from 4.1±1.0 to 4.3±0.8 on the 5-point scale.  Respondents agreed or strongly 
agreed that the following factors affected the cost of food: type of allergy (n=174, 
82.0%); additional cost of special foods (n=173, 82.4%); severity of allergy (n=156, 
74.3%); and meal meets reimbursable meal criteria (n=153, 72.8%).    The standard 
deviation for two of the factors was 1.0 (severity of allergy and meal meets reimbursable 
meal criteria) indicating a wider range of responses and less agreement with these 
factors.  Modified meals that do not meet reimbursable meal requirements are still  
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Table 26   
 
Frequency, Mean, and Standard Deviation of Respondents’ Reported Use of Listed 
Policies, Protocols, and/or Resources to Plan Menus for Children with Food Allergies   
 Frequency
a
  
Policies, Protocols, and/or Resources 1 2 3 4 5 
Mean  
± SD 
   n 
% 
   
Requirement of complete medical 
statement from medical authority (n=212) 
4 
1.9 
4 
1.9 
9 
4.2 
31 
14.6 
164 
77.4 
4.6 
±0.8 
"Accommodating Children with Special 
Dietary Needs" USDA guidance manual 
(n=212) 
8 
3.8 
15 
7.1 
40 
18.9 
62 
29.2 
87 
41.0 
4.0 
±1.1 
Annual renewal of medical statement 
(n=211) 
17 
8.1 
20 
9.5 
30 
14.2 
30 
14.2 
114 
54.0 
4.0 
±1.3 
Point of sale computer system to alert staff 
to food allergic child (n=211) 
33 
15.6 
8 
3.8 
13 
6.2 
32 
15.2 
125 
59.2 
4.0 
±1.5 
Training for site manager/supervisor 
(n=210) 
11 
5.2 
11 
527 
45 
21.4 
65 
31.0 
78 
37.1 
3.9 
±1.1 
Special menu designed for food workers to 
follow (n=211) 
21 
10.0 
24 
11.4 
32 
15.2 
51 
24.2 
83 
39.3 
3.7 
±1.4 
Child nutrition program personnel meet 
with school staff prior to starting special 
diet (n=210) 
24 
11.4 
27 
12.9 
48 
22.9 
50 
23.8 
61 
29.0 
3.5 
±1.3 
Training for all school site staff (n=209) 
18 
8.6 
21 
10.0 
59 
28.2 
56 
26.8 
55 
26.3 
3.5 
±1.2 
Child nutrition program personnel meet 
with school nurse prior to starting special 
diet (n=211) 
36 
17.1 
18 
8.5 
54 
25.6 
51 
24.2 
52 
24.6 
3.3 
±1.4 
Child nutrition program personnel meet 
with parent prior to starting special diet 
(n=210) 
35 
16.7 
37 
17.6 
62 
29.5 
41 
19.5 
35 
16.7 
3.0 
±1.3 
“Voluntary Guidelines for Managing Food 
Allergies in Schools and Early Care and 
Education Programs” CDC guidelines 
publication (n=211) 
60 
28.4 
27 
12.8 
54 
25.6 
44 
20.9 
26 
12.3 
2.8 
±1.4 
a
1 = Never Used, 2 = Infrequently Used, 3 = Sometimes Used, 4 = Frequently Used, 5 = 
Always Used. 
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eligible for reimbursement if the accommodation is supported by a medical statement, 
but this may not be commonly known due to lack of available training on this subject 
matter.   
The level of agreement on one factor, severity of allergy, is perplexing. Food 
allergen avoidance, including the avoidance of food sharing and cross-contact, is 
frequently recommended (Young et al2009; Rajagopal & Strohbehn, 2011; Sheetz et al., 
2004; Castillo et al., 2010) for schools who serve children with food allergies.  The word 
“severity” was indicated by several respondents in the first phase of the Delphi panel and 
also received high ratings of importance in the second round.  Yet, it is possible the term 
may have been understood as “restrictiveness” for specific foods.  One example that may 
explain this agreement is children who are reported allergic to fluid milk, but can tolerate 
milk products such as casein or milk solids in prepared foods. The substitution for fluid 
milk only affects one item on the planned menu; however, an allergy to milk products 
may affect many items on the regular menu that would require substitution.  Also, due to 
variance in school district policies and procedures, parent notes may be accepted as 
proof of a child’s allergy, and the severity of allergic reaction may be less severe, or a 
food intolerance rather than food allergy. The high level of agreement with this factor 
indicates that additional training to improve knowledge is likely needed in this subject 
area. 
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Factors Affecting Costs of Labor in Planning, Preparing, and Service of Modified Meals 
Participants were asked to rate their levels of agreement with factors affecting 
perceived cost of labor in planning, preparing, and service of meals for children with 
food allergies.  The same 5 point scale was used.  Respondents were in greatest 
agreement on seven of eight factors listed, with a majority of respondents rating them as 
agree or strongly agree (4 and 5 on the 5-point scale): purchase of special food products 
(n=177, 83.9%); planning special diet menus (n=171, 80.6%); training food workers 
(n=173, 81.6%), communication of menu plan with other food workers (n=169, 80.1%); 
preparation of food separately to avoid cross-contact (n=158, 74.9%); research of 
suitable substitutions (n=162, 76.4%); and additional time for documentation on 
production records and pack-out sheets (n=151, 72.6%) (Table 28).  There was less 
agreement on whether preparation of food at school sites rather than a central kitchen 
affected cost of labor (Mean=3.8, SD=1.0).  Results for this item may be confounded as 
some smaller districts already utilize decentralized food production.   
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Table 27 
  
Frequency, Mean, and Standard Deviation of Respondents’ Levels of Agreement with 
Factors Affecting Costs of Food in Planning, Preparing, and Service of Modified Meals 
for Children with Food Allergies.   
              Level of Agreement Rating
a      
 
Factors Affecting  
Costs of Food 
1 2 3 4 5 
Mean  
± SD 
 
  n 
% 
   
Type of allergy (n=212) 
1 
0.5 
4 
1.9 
33 
15.6 
66 
31.1 
108 
50.9 
4.3 
±0.8 
Additional cost of special 
foods (n=210) 
4 
1.9 
5 
2.4 
28 
13.3 
60 
28.6 
113 
53.8 
4.3 
±0.9 
Severity of allergy 
(n=210) 
4 
1.9 
12 
5.7 
38 
18.1 
58 
27.6 
98 
46.7 
4.1 
±1.0 
Meal meets reimbursable 
meal criteria (n=210) 
3 
1.4 
10 
4.8 
44 
21.0 
54 
25.7 
99 
47.1 
4.1 
±1.0 
a
 1 = Strongly Disagree, 2 = Disagree, 3 = Neither Agree nor Disagree, 4 = Agree, and 5 
= Strongly Agree. 
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Table 28   
Frequency, Mean, and Standard Deviation of Respondents’ Level of Agreement with 
Factors Affecting Costs of Labor in Planning, Preparing, and Service of Modified Meals 
for Children with Food Allergies   
                Level of Agreement Rating
a      
 
Factors Affecting  
Labor Costs 
1 2 3 4 5 
Mean  
± SD 
 
  n 
% 
   
Purchase of special food 
products (n=211) 
4 
1.9 
7 
3.3 
23 
10.9 
76 
36.0 
101 
47.9 
4.2 
±0.9 
Planning special diet 
menus (n=212) 
3 
1.4 
8 
3.8 
30 
14.2 
76 
35.8 
95 
44.8 
4.2 
±0.9 
Training food workers 
(n=212) 
2 
0.9 
7 
3.3 
30 
14.2 
87 
41.0 
86 
40.6 
4.2 
±0.9 
Communication of menu 
plan with other food 
workers (n=211) 
2 
0.9 
12 
5.7 
28 
13.3 
88 
41.7 
81 
38.4 
4.1 
±0.9 
Preparation of food 
separately to avoid 
cross-contact (n=211) 
3 
1.4 
11 
5.2 
39 
18.5 
66 
31.3 
92 
43.6 
4.1 
±1.0 
Research of suitable 
substitutions (n=212) 
3 
1.4 
10 
4.7 
37 
17.5 
89 
42.0 
73 
34.4 
4.0 
±0.9 
Additional time for 
documentation on 
production records, 
pack-out sheets (n=208) 
3 
1.4 
14 
6.7 
40 
19.2 
63 
30.3 
88 
42.3 
4.0 
±1.0 
Preparation of food at 
school site instead of 
central kitchen (n=211) 
5 
2.4 
15 
7.1 
57 
27.0 
64 
30.3 
70 
33.2 
3.8 
±1.0 
a
 1 = Strongly Disagree, 2 = Disagree, 3 = Neither Agree nor Disagree, 4 = Agree, and 5 
= Strongly Agree 
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Selection of Substitute Foods for Meal Accommodations 
 Participants were asked to rate their levels of agreement with the impact of listed 
factors on selection of substitute foods used to accommodate children with food allergies 
in their districts.  All seven factors listed had good agreement from respondents with 
means and standard deviations at or above 4.0±1.0 on a 5-point scale (Table 29).  
Respondents agreed or strongly agreed (a 4 or 5 on the 5-point scale) with the following 
listed factors: ingredients of food items do not contain allergen (n=193, 91.5%); ability 
to source substitute food from regular vendor (n=168, 80.0%); student acceptance of 
substituted food (n=175, 83.3%); ease of food preparation for staff (n=174, 82.5%); cost 
of food substituted (n=161, 76.6%); district’s current food production method (n=160, 
77.0%); and availability of substitute food from local sources (n=151, 71.9%).   
 Findings suggest that menu planners are in agreement that ease of sourcing 
substitute foods reduces impact on their operations.  Further, time required for staff to 
travel to a local store verses ordering foods from a regular distributor would negatively 
impact labor costs.  The cost of substituted foods remains a concern as additional 
reimbursement is not provided by federal or state sources for meals modified for food 
allergen accommodation.  Good agreement regarding ease of preparation for staff 
(M=4.2, SD=0.9) suggests menu planners are concerned about streamlining labor as well 
as limiting possibility of error or cross-contact during preparation and service.  
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Table 29   
Frequency, Mean, and Standard Deviation of Respondents’ Agreement Ratings to 
Impact of Listed Factors on Selection of Substitute Foods Used to Accommodate 
Children with Food Allergies 
 Level of Agreement Rating
a 
 
Selection of Substitute 
Foods Factors 
1 2 3 4 5 
Mean  
± SD 
 
  n 
% 
   
Ingredients of food items 
(food does not contain 
allergen) (n=211) 
0 
0.0 
3 
1.4 
15 
7.1 
61 
28.9 
132 
62.6 
4.5 
±0.7 
Ability to source substitute 
food from vendor (n=210) 
1 
0.5 
9 
4.3 
32 
15.2 
60 
28.6 
108 
51.4 
4.3 
±0.9 
Student acceptance of 
substituted food (n=210) 
0 
0.0 
4 
1.9 
31 
14.8 
76 
36.2 
99 
47.1 
4.3 
±0.8 
Ease of food preparation for 
staff (n=211) 
2 
0.9 
6 
2.8 
29 
13.7 
82 
38.9 
92 
43.6 
4.2 
±0.9 
Cost of food substituted 
(n=210) 
1 
0.5 
10 
4.8 
38 
18.1 
61 
29.0 
100 
47.6 
4.2 
±0.9 
District’s current food 
production method  (n=208) 
3 
1.4 
6 
2.9 
39 
18.8 
80 
38.5 
80 
38.5 
4.1 
±0.9 
Availability of substitute 
food from local sources 
(n=210) 
5 
2.4 
11 
5.2 
43 
20.5 
63 
30.0 
88 
41.9 
4.0 
±1.0 
a
 1 = Strongly Disagree, 2 = Disagree, 3 = Neither Agree nor Disagree, 4 = Agree, and 5 
= Strongly Agree. 
 
Perceptions of Food and Labor to Produce a Modified Meal  
 Participants were asked to provide their perceptions of costs of food and labor to 
produce a modified meal for a child with listed food allergies as compared to costs 
associated with producing a non-modified meal, indicating whether the accommodation 
106 
 
 
costs more (rating of 3): costs the same (rating of 2) or costs less (rating of 1).  Findings 
suggest respondents perceive meals modified to accommodate children with four of the 
eight listed allergen categories cost more to produce than a non-modified meal.  Meals 
modified for wheat (n=165, 79.7%), multiple allergens (n=164, 80.4%), milk products 
(n=148, 70.5%), and soy (n=136, 65.4%) were most frequently identified as costing 
more (Table 30).  This finding is not surprising given wheat, soy, and milk products are 
difficult to substitute because ingredients such as wheat flour, soy oil, and milk product 
derivatives are used in many processed food items.   
Four allergens were perceived most frequently to cost about the same in 
providing accommodations as a non-modified meal: fish (n=99, 47.4%), peanuts (n=101, 
48.6%), tree nuts (n=100, 48.3%) and shellfish (n=86, 41.1%).  It is possible that these 
four allergens were frequently noted in the “costs same” category because of ease of 
modifications.  Peanuts and tree nuts can often be omitted as an ingredient in recipes.  
Some schools or districts may already have peanut and/or tree nut free policies.  Further, 
fish and shellfish are not served often or regularly on child nutrition program menus 
(other than during Lenten season) due to limited popularity and high food cost, and 
because they are entrée items.  In addition, entrée items can be easily substituted with 
other protein items.   
Although a mean rating of 2.1 (2 = costs the same) was calculated, meals 
modified for egg allergy were perceived differently by respondents with 44.4% 
indicating meals cost the same and 40.2% noting meals with these accommodations cost 
more.  Few respondents (10 or less per listed allergen) indicated modified meals cost less 
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for any of the listed allergens.  None of the respondents indicated that meals modified 
for multiple allergens cost less than non-modified meals, reinforcing the theme presented 
in phase one of the study that complexity of an accommodation for a student with more 
than one food allergy affected food and labor costs.   
 Menu planners responding were most commonly self-reported as the child 
nutrition program director (n=122, 62.22%), manager (n=26, 13.27%), or supervisor 
(n=9, 4.59%), indicating they would have at least some knowledge of food and labor 
costs incurred by food allergy meal accommodations.  Meal modifications for 
documented food allergens are mandated by federal program regulations, but it is likely 
that menu planners compare costs of substitute foods when making decisions about the 
choice of individual food item substitutions.  As part of the Delphi panel in the first 
phase of this research project, respondents most frequently indicated (M=4.93 on 5-point 
scale) that cost of food was a factor that affected choice of substitute foods used to 
accommodate children with food allergies. 
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Table 30   
Frequency, Mean, and Standard Deviation of Respondents’ Opinion of Costs (Food and 
Labor) to Produce Modified Meals for Child with Listed Food Allergy Compared to Cost 
to Produce Non-Modified Meal  
 Frequency
 
 
Allergy 
Costs  
Less 
Costs 
Same 
Costs 
More 
Don’t 
Know 
Mean
a
  
± SD 
 n 
% 
 
Wheat (n=207) 
2 
1.0 
27 
13.0 
165 
79.7 
13 
6.3 
2.7 
±0.8 
Milk products 
(n=210) 
3 
1.4 
51 
24.3 
148 
70.5 
8 
3.8 
2.6 
±0.7 
Multiple allergens 
(n=204) 
0 
0.0 
18 
8.8 
164 
80.4 
22 
10.8 
2.6 
±0.9 
Soy (n=208) 
3 
1.4 
47 
22.6 
136 
65.4 
22 
10.6 
2.4 
±1.0 
Peanuts (n=208) 
2 
1.0 
101 
48.6 
91 
43.8 
14 
6.7 
2.3 
±0.8 
Tree nuts (n=207) 
3 
1.4 
100 
48.3 
82 
39.6 
22 
10.6 
2.2 
±0.9 
Eggs (n=207) 
5 
2.4 
92 
44.4 
84 
40.6 
26 
12.6 
2.1 
±1.0 
Fish (n=209) 
8 
3.8 
99 
47.4 
48 
23.0 
54 
25.8 
1.7 
±1.1 
Shellfish (n=209) 
10 
4.8 
86 
41.1 
39 
18.7 
74 
35.4 
1.4 
±1.2 
a0 = Don’t Know, 1 = Costs Less, 2 = Costs Same, 3=Costs More. 
Food Allergen Training 
 Respondents were asked three questions about food allergy training related to 
frequency, length, and type of training.  First, they were asked if they had participated in 
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food allergy training within the past three years.  Of the 108 responses received, 73.1% 
(n=79) indicated “Yes,” they had participated in training, and 26.9% (n=29) reported no 
training on this topic in the past three years (Table 31).  When asked how many hours of 
food allergen training they had received in the past three years, 84 responses were 
provided with 6.0% (n=5) indicating they had less than one hour of training during that 
time period, 35.7% (n=30) reporting one to three hours of food allergen training, 36.9% 
(n=31) noting four to six hours of training, and 21.4% (n=18) indicating more than six 
hours. 
Participants were asked to report how they had received food allergy training.  
Respondents could select as many of the listed methods as needed to describe their 
experiences with training over the previous 3 years.  Of the 112 responses, the most 
common methods of training delivery identified were self-study and reading (n=58, 
51.8%), and as part of a food safety training class (n=56, 50.0%).  Other methods and 
frequencies included a session at a professional conference or workshop (n=50, 44.6%), 
on the job training (n=50, 44.6%), part of a college or technical school class (n=47, 
42.0%), and online training such as a webinar (n=46, 41.1%).   Enhanced food allergen 
training has been part of certified food safety manager training (e.g.. ServSafe®) since 
2009 (USFDA, 2009b), and over 80 percent of respondents indicated they were certified.  
This may have increased the number of respondents reporting at least some food allergen 
training in the past 3 years.  However, survey respondents were district menu planners, 
and may also be the designated food allergen trainer in the district, which might have 
contributed to the low responses for receiving training in the district.  Only about half of 
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survey participants responded to this series of questions, perhaps indicating the lack of 
formal training in the area of food allergy accommodation.  These findings are 
perplexing given the importance of training indicated in many best practice documents 
on the subject, such as the NFSMI document by Castillo et al. (2010).   
 The need for staff training was frequently identified in the first phase of the 
Delphi panel for this study.  A best practices document published by the NFSMI 
(Castillo et al., 2010) recommended training for all individuals involved in planning, 
production, and service of meals for children with food allergies.  Section 112 of the 
FDA Food Safety Modernization Act of 2011 (USFDA, 2011) required food allergy 
management training of school program personnel who regularly come into contact with 
children with life-threatening food allergies; however, the extent of training is not 
prescribed in the law.   
Skills and Knowledge to Plan Modified Meals 
 Survey participants were asked if they had the skills necessary to plan menus for 
children with listed food allergies.  The majority of respondents indicated they had the 
necessary skills to plan accommodations for all listed allergens, with those responding 
“yes” ranging from 143 (68.4%) to 195 (92.4%) (Table 32).  Less than17.2% noted they 
did not know.  The perceived skill was highest with planning meal modifications for 
allergies to milk products (n=195, 92.4%).  Meals with multiple allergens presented the 
greatest challenge to menu planners with 143 (68.4%) of survey respondents noting 
“yes,” 10 (68.4%) noting “no,” and 36 (17.2%) indicating they did not know. 
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Table 31   
 
Reported Food Allergen Training Characteristics of Child Nutrition Program Menu 
Planners in California 
 
Food Allergy Training Characteristic n % 
Food Allergy Training in Past 3 Years (n=108)   
     Yes   79 73.15 
     No   29 26.85 
Hours of Food Allergy Training in Past 3 Years (n=84) 
  
     Less than 1 hour     5   5.95 
     1 – 3 hours   30 35.71 
     4 – 6 hours   31 36.90 
     More than 6 hours   18 21.42 
Source of Food Allergy Training (n=112)
a 
  
     Self-study, reading   58 51.79 
     Part of food safety training class   56 50.00 
     Session at a professional conference or workshop   50 44.64 
     On the job training   50 44.64 
     Part of a college or technical school class   47 41.96 
     Online training such as a webinar   46 41.07 
     District in-service training   17 15.18 
     Full day seminar   13 11.61 
     Other   10   8.93 
   
a 
Some participants selected multiple responses 
 
When asked if they had the knowledge necessary to plan menus for children with 
listed food allergies, the majority of participants indicated they did for all listed 
allergens.  Respondents most frequently indicated knowledge to plan menus for children 
with milk allergies (n=196, 92.9%) (Table 33).  However, perceived knowledge to 
address meal accommodations for children with multiple allergens was lower, with 140 
(67.0%) of participants agreeing they did, 37 (17.7%) indicating they did not have 
112 
 
 
Table 32 
Frequency of Participants’ Skills Necessary to Plan Menus for Child with Listed Food 
Allergy 
 Frequency
 
Allergen Yes No Don’t Know 
  n 
% 
 
Milk products (n=211) 
195 
92.4 
8 
3.8 
8 
3.8 
Peanuts (n=210) 
193 
91.9 
7 
3.3 
10 
4.8 
Eggs (n=210) 
187 
89.0 
12 
5.7 
11 
5.2 
Tree nuts (n=208) 
185 
88.9 
9 
4.3 
14 
6.7 
Wheat (n=211) 
178 
84.4 
23 
10.9 
10 
4.7 
Fish (n=211) 
178 
84.4 
10 
4.7 
23 
10.9 
Shellfish (n=211) 
172 
81.5 
11 
5.2 
28 
13.3 
Soy (n=210) 
169 
80.5 
18 
8.6 
23 
11.0 
Multiple allergens (n=209) 
143 
68.4 
30 
14.4 
36 
17.2 
 
adequate knowledge, and 32 (15.3%) responding with “Don’t Know.”  Self-efficacy in 
the skills and the knowledge necessary to plan modified meals for specific listed 
allergens had results that were nearly identical. Over 80 percent of respondents indicated 
they had the skills and knowledge necessary to plan menus modified specifically for 
milk products, peanuts, eggs, tree nuts, wheat, fish, shellfish, and soy.  However, just 
over two-thirds of respondents indicated they had skills and knowledge needed to plan 
113 
 
 
menus for children with multiple allergens.  In the first phase of this research project, 
Delphi panel participants indicated that they were least confident in planning menu 
accommodations for multiple allergens, likely due to the complexity of determining 
multiple acceptable food substitutions for affected children.  Limited previously 
published work has addressed the issue of multiple allergens.  A National Institutes of 
Health manuscript (Wang, 2010) indicated that food avoidance diets for children with 
multiple allergies can result in vitamin and mineral deficiencies, protein calorie 
malnutrition, and poor growth.  The author encouraged careful reading of ingredient 
labels and special attention to cross-contamination during food preparation.  Yet, as 
previously noted, manufacturers may provide cautionary labeling about possible contact 
with food allergens, thus further challenging menu planners to modify meals. 
 
Self-Efficacy in Planning Modified Meals 
 Participants were asked to rate their levels of agreement with the following 
statement: “I am confident that I can plan a menu for children with the following food 
allergies….”  A five point rating scale was presented with 5 = Strongly agree and 1 = 
Strongly disagree.  Overall, perceived self-efficacy was high, with mean ratings of 4.0 or 
higher for 6 of the 9 listed food allergens (Table 34).  Higher ratings of self-efficacy 
were seen for planning menus for children with peanut and milk product allergies with 
mean scores of 4.1±1.1.  Lowest ratings of self-efficacy were found for accommodating 
students with soy and multiple allergens with means of 3.8±1.2 and 3.6±1.3 respectively, 
on the 5-point scale.   
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Table 33   
 
Frequency of Participants’ Knowledge Necessary to Plan Menu for Child with Listed 
Food Allergens 
 Frequency
 
Allergen Yes No Don’t Know 
  n 
% 
 
Milk products (n=203) 
196 
92.9 
7 
3.3 
8 
3.8 
Peanuts 
195 
93.3 
6 
2.9 
8 
3.8 
Eggs 
189 
90.0 
10 
4.8 
11 
5.2 
Tree nuts 
185 
88.5 
10 
4.8 
14 
6.7 
Wheat 
174 
84.1 
23 
11.1 
10 
4.8 
Fish 
174 
82.9 
15 
7.1 
21 
10.0 
Shellfish 
171 
81.8 
16 
7.7 
22 
10.5 
Soy 
169 
80.5 
22 
10.5 
19 
9.0 
Multiple allergens 
140 
67.0 
37 
17.7 
32 
15.3 
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Table 34   
Frequency, Mean, and Standard Deviation of Respondents’ Reported Self-Efficacy 
(Confidence) with Planning Menus for Children with Listed Food Allergies 
 Level of Agreement Rating
a 
 
Allergen 1 2 3 4 5 
Mean 
 ± SD 
   n 
% 
   
Milk products 
13 
6.2 
5 
2.4 
21 
10.0 
82 
39.0 
89 
42.4 
4.1 
±1.1 
Peanuts 
13 
6.3 
3 
1.4 
21 
10.1 
85 
40.9 
86 
41.3 
4.1 
±1.1 
Shellfish 
14 
6.8 
5 
2.4 
39 
18.8 
66 
31.9 
83 
40.1 
4.1 
±1.1 
Eggs 
13 
6.2 
7 
3.3 
26 
12.4 
81 
38.8 
82 
39.2 
4.0 
±1.1 
Tree nuts 
13 
6.2 
7 
3.3 
28 
13.4 
76 
36.4 
85 
40.7 
4.0 
±1.1 
Fish 
14 
6.7 
5 
2.4 
36 
17.3 
72 
34.6 
81 
38.9 
4.0 
±1.1 
Soy 
15 
7.2 
18 
8.7 
29 
13.9 
69 
33.2 
77 
37.0 
3.8 
±1.2 
Wheat 
17 
8.1 
17 
8.1 
27 
12.9 
70 
33.3 
79 
37.6 
3.8 
±1.2 
Multiple allergens 
23 
11.2 
19 
9.3 
47 
22.9 
52 
25.4 
64 
31.2 
3.6 
±1.3 
a
 1 = Strongly Disagree, 2 = Disagree, 3 = Neither Agree nor Disagree, 4 = Agree, and 5 
= Strongly Agree. 
 
For the purpose of this study, self-efficacy was measured using a scale of nine 
items: perceived skill, perceived knowledge, frequency of training, perceived cost of 
menu modifications, district enrollment, years of work experience in child nutrition 
programs, education level achieved, sex, and age of respondent.  Principal components 
factor analysis indicated that the nine items used to measure self-efficacy were a 
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unidimensional scale.  The Cronbach’s reliability coefficient for this scale equaled .98, 
which indicates a high level of internal consistency. 
Perceived skill, perceived knowledge, and perceived cost were each measured 
using a summated index score. Perceived skill was calculated by summing each 
participant’s responses using Yes = 2, No = 1, and Don’t know = no response.  The 
frequency of responses can be found in Table 32.  Perceived knowledge was calculated 
by summing each participant’s responses using Yes = 2, No = 1, and Don’t know = no 
response.  The frequency of responses for this question are in Table 33.  The score for 
perceived cost was calculated by summing each participant’s responses using Cost more 
= 3, Cost same = 2, Cost less = 1, Don’t know = no response.  The frequency of 
responses for this question are in Table 30.   Non responses were replaced by the Mean 
score in each of these three index scores.  Also included in the index was hours of 
training in the past 3 years (Table 31), school district enrollment, years of work 
experience in child nutrition programs, education level, sex, and age (Table 21). 
The analysis procedure relied on multiple regression analysis to determine the 
extent to which perceived skills, perceived knowledge, perceived cost to produce a 
modified meal, years of experience, duration of training about food allergies, level of 
education, district enrollment, age, and sex of respondent explained the variance in the 
perceived self-efficacy of child nutrition program menu planners to design and 
implement menus for children with food allergies.  Results indicated that perceived 
knowledge (P=0.0114) was the only significant predictor of self-efficacy in child 
nutrition program menu planners efforts to plan menus for children with food allergies 
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(Table 35).  The R-square value was 0.1475 indicating that the model explained 14.75% 
of the variance in self-efficacy. 
Knowledge is acquired through the gathering of information from experience and 
education (Knowledge, 2015).  Professional education and training are some methods 
that can be used to acquire knowledge; however, child nutrition program menu planners 
can obtain information on food allergy avoidance from many sources.  Molaison and 
Nettles (2010) reported child nutrition program staff indicated food labels were reviewed 
as the primary source of information when preparing modified meals for children at 
schools.  Delphi panel participants from the first phase of this study indicated high 
importance of the use of food and ingredient labels, written statement from a recognized 
medical authority, and web resources; use of these resources was confirmed by survey 
respondents in the second phase.  Survey respondents also indicated the most common 
methods of training delivery were self-study and reading.  These appear to be adequate 
and effective methods of training delivery to increase knowledge about food allergies.  
These information materials, as well as the ability to comprehend and interpret them 
correctly appears to be essential to predicting self-efficacy of child nutrition program 
menu planners to design and implement accurate menus for children with food allergies. 
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Table 35 
Results of Multiple Regression Analysis of Self-Efficacy (n=212) 
Variable 
Parameter 
Estimate 
Standard 
Error 
t Value Pr>|t| 
Intercept 0.53597 0.87404 0.61 0.5404 
Skills 0.04922 0.03671 1.34 0.1814 
Training 0.185364 0.13044 1.41 0.1607 
Knowledge 0.10926 0.04277 2.55 0.0114* 
Perceived Cost -0.01004 0.01547 -0.65 0.5169 
District Enrollment -0.09011 0.08710 -1.03 0.3021 
Years of Experience 0.03612 0.05668 0.64 0.5247 
Education Level  0.00864 0.06449 0.13 0.8935 
Sex -0.11715 0.21082 -0.56 0.5790 
Age 0.13637 0.09318 1.46 0.1449 
R-square 0.1475    
 
 
Reported Incidence of Written Allergy Statements 
 Participants were asked to estimate the number of students in their districts that 
had written allergy statements on file and to identify the number of allergy statements 
for each one of the eight most common allergens.  Of the 164 responses received for 
these questions, the number of allergy statements on file in districts varied from 0 to 
1,500, with a mean number of 85.15 statements per district.  With a total of 984,632 
estimated meals served daily in responding districts, menu planners reported 16,032 
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written medical statements on file (1.63% of meals served).  In perspective, the number 
of lunch meals reported as served daily for the school districts that identified the number 
of allergy statements on file ranged from 6 to 70,000 with a mean of 6,003.85 meals 
served daily per district. 
 
Reported Incidence of Meal Accommodations 
Respondents were asked to report the estimated, average number of modified 
meals served daily in their districts to children with one of the eight most common 
allergens.  In addition, they were asked to report the number of modified meals that were 
served daily for each of the listed allergens: Milk products, eggs, peanuts, tree nuts, fish, 
shellfish, soy, wheat, and multiple allergens.  Respondents also reported the average 
estimated total number of lunches served daily.  Percentages of total modified meals, 
percentages of each allergen, and a ratio of modified meals per allergen were calculated 
(Table 36).  Peanut allergen had the highest incidence of modified lunches served 
(0.24% total lunches served), followed by milk products (0.23% total lunches served), 
wheat (0.15% total lunches served), and multiple allergens (0.15% total lunches served).  
Meals modified for tree nut, egg, and soy allergen were reported at 0.05% of total 
lunches served.  Fish (0.02% total lunches served) and shellfish (0.01% total lunches 
served) had the lowest reported incidence.  Fish and shellfish are rarely served in lunch 
programs due to higher cost, partially explaining a low result.  Thus, a total of 0.96% of 
all lunch meals served daily in the state of California were modified to accommodate a 
child with food allergies.  
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Responding menu planners estimated 9,233 modified meals served daily, or 
53.57% of 16,032 students with reported medical statements on file.  Ratios were 
calculated to demonstrate the reported number of modified meals served daily by listed 
allergen.  Calculated results indicated that one in every 104 lunches is modified for one 
or more of the eight most common food allergens; one in every 423 lunches served was 
modified for peanut allergy.  Additional results indicated that one in every 430 lunches 
was modified for milk product allergy, one in every 656 lunches was modified for wheat 
allergen, and one in every 660 lunches was modified for multiple allergens.  Meals were 
less frequently modified for the other five listed allergens including egg (1:1,827), soy 
(1:1,827), tree nut (1:2,069), fish (1:5,381), and shellfish (1:7,633).    To our knowledge 
this data has not been collected or reported previously. 
Gupta et al. (2011) reported results of a randomized cross sectional survey of 
U.S. households about food allergy prevalence in children (mean age 8.5 years) that, in 
descending order of predominance, peanut, milk, shellfish, tree nut, egg, fish, 
strawberry, wheat, and soy were the most prevalent reported allergens, with almost one-
third of respondents indicating the presence of multiple allergies.  The estimated 
incidences of modified meals from this study contradicts the prevalence reported by 
Gupta, as findings from this study showed peanut, milk, and wheat as the three allergens 
with greatest prevalence.  Further, Gupta et al. (2011) reported that tree nut, peanut, and 
shellfish allergies caused the most severe reactions among children.   Because of the 
severity of these allergies, parents may choose to send meals from home rather than rely 
on school nutrition program personnel to provide modified meals, lowering the 
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Table 36  
Respondents’ Estimated Incidences of Modified Lunches Served Daily  
Allergen 
Percent 
Total 
Lunches 
Served 
% 
Percent 
Modified 
Lunches 
Served 
% 
Reported 
Modified 
Meals 
Served 
Daily 
(N=984,632) 
Ratio 
Modified 
Meals 
Served 
Daily 
Total 0.96 100.00 9,480 1:104 
Peanuts 0.24 24.58 2,330 1:423 
Milk products 0.23 24.15 2,289 1:430 
Wheat 0.15 15.84 1,502 1:656 
Multiple Allergens 0.15 15.74 1,492 1:660 
Eggs 0.05 5.70 540 1:1,823 
Soy 0.05 5.69 539 1:1,827 
Tree Nuts 0.05 5.02 476 1:2,069 
Fish 0.02 1.93 183 1:5,381 
Shellfish 0.01 1.36 129 1:7,633 
 
reported incidence of modified meals reported in the current study.  Further, shellfish is 
not typically served in schools due to high cost, resulting in lower incidence of reported 
meals modified for this allergen. 
Some schools have become peanut-free as a result of parental pressure to protect 
children with food allergies from unintended anaphylactic reactions while at school.  The 
incidence of food-specific allergen-free schools was not gathered in this study.  
Bollinger et al. (2006) reported that some families choose to home school their children 
with food allergies rather than risk accidental exposure to allergens at school.  This could 
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have an additional effect on reported incidence of modified lunches served in this study; 
for example, respondents working at peanut-free schools may have reported fewer meals 
modified for peanut allergy because all meals were produced without peanuts as an 
ingredient. 
The purpose of this study was to assess self-efficacy of child nutrition program 
menu planners in California who develop and implement modified menus for children 
with food allergies.  This study also identified menu planning protocols used in the 
accommodation process, self-reported frequency of menu modification, and reported 
costs to produce meals modified for children with food allergies in schools in one state 
with a high and diverse population.  This chapter presented the results of two phases of 
data collection: a qualitative phase using a two-round Delphi panel to solicit perceptions, 
and a quantitative phase using a state-wide survey to gather data from participants.  The 
following chapter contains further discussion about the results and infers conclusions 
based on those results. 
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CHAPTER 5 
SUMMARY AND CONCLUSIONS 
 A summary of findings, implications of the results, limitations of the study, 
general conclusions, and recommendations for future research are presented in this 
chapter.  The purpose of the study was to assess self-efficacy of child nutrition program 
menu planners in one state that design and implement menus for children with food 
allergies. This study also identified menu planning protocols used in the accommodation 
process, self-reported frequency of menu modification, and perceptions of costs to 
produce meals modified for children with food allergies in schools in one state with a 
high and diverse population.  Results and conclusions from the two phases of data 
collection, which included an electronic Delphi panel and the general survey to menu 
planners for children with food allergies enrolled in California public school districts, are 
discussed. 
 
Summary of Findings 
 
Phase One 
A qualitative study was conducted first, utilizing a two-round Delphi panel 
consisting of a convenience sample of 16 child nutrition program directors from the state 
of California, stratified by district enrollment.  Data were collected using e-mail 
responses to open ended questions in round one, and a structured questionnaire format 
for round two.  In round two, 14 panelists identified levels of importance of listed topics 
124 
 
 
and perceived self-efficacy of child nutrition program menu planners.  The data 
collection period spanned three months.  Factors related to perceived knowledge, skills, 
and self-efficacy regarding menu planning for children with food allergies; training areas 
needed by menu planners; resources, policies and protocols used in California school 
districts; perceived costs of food and labor to produce modified meals; and factors 
affecting menu substitution choices to accommodate children with food allergies were 
identified. Responses from the Delphi panel were used to develop questions for the 
general survey. 
 
Phase Two 
Usable surveys were received from 212 (23.5%) respondents.  The majority of 
respondents were female, 51-60 years old, held a Bachelor’s degree or some college, and 
reported current job title as “child nutrition program director.”  Respondents reported 
they had at least one professional certification or credential, with more than three-
quarters of respondents indicating they were food safety manager certified.  The greatest 
number of individuals (n=71, 36.41%) reported they were employed by small size school 
districts (enrollments of 0 to 2,500 children), although there was good response from 
individuals working for all size school districts. Free and reduced price meal eligibility 
in responding districts averaged 67% with a range from 7 to 100%. 
 Survey respondents identified the most frequently used resources and practices to 
prepare modified menus for children with food allergies were food labels, ingredient 
lists, and food specifications; communication with food workers to implement menus; 
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written menus; diet order from medical authority; production records; communication 
with parents; and discussion with school nurse.  Online resources and registered 
dietitians were less frequently utilized.  Findings suggest that readily available resources 
are frequently used, including local written documents, and communications with 
parents and the school nurse, and that additional training to effectively utilize online 
resources may be needed.  The findings also highlight the under-utilization of registered 
dietitians; because only 16.36% of respondents held this credential, results suggest the 
need to more fully engage these health care professionals in dietary modifications 
needed at public schools.  Further, child nutrition program budgets may not have 
necessary funds to contract services with a registered dietitian. 
 Policies and protocol identified as most frequently used were the requirement of 
a written statement from a medical authority, the USDA guidance manual 
“Accommodating Children with Special Needs,” annual renewals of child’s medical 
statement requiring meal accommodations, point of sale computer systems to alert staff 
to an identified child with food allergies, training for site manager and supervisor, and 
special menu designed for food workers to follow.  These findings suggest that the 
written statement from a medical authority serves as a foundation document needed prior 
to action taken by meal planners in providing accommodations for children with food 
allergies.  USDA guidance (USDA, 2001) recommended the written medical statement 
include the nature of the child’s disability; an explanation of how the disability restricts 
the child’s diet; the major life activity affected by the disability; and the food or foods to 
be omitted from the child’s diet as well as what foods can be substituted.  Thus, the 
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written medical statement, if it includes recommended information, can serve as a guide 
in creating a diet that will be tolerated by the child.  There was strong agreement by 
respondents that two frequently identified factors affecting the cost of food in planning, 
preparation, and service of menus for children with food allergies were type of allergy 
and additional cost of special foods needed for the accommodation.  Yet multiple factors 
were frequently identified as affecting cost of labor in planning, preparation, and service 
of modified meals: purchase of special food products, planning menus, training food 
service workers, communication of menu plan with food service workers, separate food 
production areas to avoid cross-contact, research of suitable food substitutions, and 
additional time for documentation on production records.  Findings from this study show 
meal accommodations for children with food allergies are perceived to impact food and 
labor costs from planning to service of meals.  
Participants agreed the following factors impacted the selection of substitute 
foods to accommodate children with food allergies: allergen not listed as an ingredient, 
ability to source substitute food from regular vendor, student acceptance of substituted 
food, ease of food preparation for staff, cost of food substituted, district’s current food 
production method, and availability of substitute food from local sources.  Findings 
suggest that ready availability and ease of sourcing substitute foods reduced negative 
impacts on operations, particularly as applied to labor inputs. 
When asked to indicate their perceptions of whether food and labor costs to 
produce a modified meal by specific allergen cost more, cost the same, or cost less than 
a non-modified meal, participants most frequently indicated meals cost more for four of 
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the nine listed allergen accommodations: wheat, multiple allergens, milk products, and 
soy.  Four allergens were perceived most frequently to cost about the same in providing 
meal accommodations as a non-modified meal: fish, peanuts, tree nuts, and shellfish.  
The cost of substituting for an egg allergen was perceived differently with about half of 
respondents indicating it cost more and about half that it cost the same.   These findings 
were similar to results from the Delphi panel second round of inputs which indicated 
meals modified for milk products, wheat, egg, soy, and multiple allergens as costing 
more to prepare than non-modified meals. 
Perceptions of skills, knowledge and self-efficacy to plan modified meals was 
investigated.  Respondents indicated they thought they had skills and knowledge to plan 
accommodations for all listed allergies, with perceived skill highest with milk product 
modifications.  Findings indicated that planning meals to avoid multiple allergens was 
the greatest challenge.  Overall, participants’ self-efficacy ratings to plan menus for each 
of the listed allergens was high with highest ratings identified for milk products and 
lowest self-efficacy ratings for accommodating students with soy and multiple allergens.  
Respondents reported frequency, length, and type of training they had received about 
food allergens in the past three years.  Almost three-quarters of respondents indicated 
they had participated in training, with 6.0% indicating less than one hour, 35.7% 
indicating one to three hours, 36.9% reporting four to six hours, and 21.4% indicating 
more than six hours in the past three years.  Common methods of food allergen training 
deliveries identified by respondents were self-study, reading, and as part of a food safety 
class.  Enhanced food allergen training has been mandated as part of certified food safety 
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manager training since 2009; however, the training is generally brief and limited to 
recognition of the eight major allergens and avoidance of cross-contact. 
Consensus was strong among all respondents when asked to rate their levels of 
agreement with listed training areas needed by child nutrition program menu planners to 
accommodate children with food allergies.  The following training topics were found to 
be appropriate for all child nutrition program menu planners: reading ingredient labels to 
identify food allergens, prevention of cross-contamination and cross-contact, menu 
preparation for specific food allergens, food service sanitation, food safety practices, 
child nutrition program guidelines and regulations, communication with parents and 
students, general information about nutrition for children, causes and effects of food 
allergies, communication with medical authority and/or nurse, and best practices from 
other schools.  The first study question was to estimate percent of reimbursable meals 
served that required some modification by each of the eight major food allergens.  
Participants estimated the number of written allergy statements on file in their districts 
with a mean of 85.15 written allergy statements per district.  Respondents estimated a 
total of 9,233 modified meals were served daily, or 53.57% of the 16,032 students who 
had medical statements on file in those districts reporting.  From estimated 
accommodations provided, ratios were calculated to identify numbers of modified meals 
served daily by allergen compared to the total number of meals served daily to all 
students: peanut allergen 1:423, milk products 1:430, wheat 1:656, multiple allergens 
1:660, eggs 1:1,823, soy 1:1,827, tree nuts 1:2,069, fish 1:5,381, and shellfish 1:7,633.  
This calculated benchmark, while based on estimated inputs, can be useful to child 
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nutrition program menu planners and directors in estimating food and labor cost impacts 
on the department budget. 
The second study question relied on multiple regression analysis to determine the 
extent to which perceived skills, perceived knowledge, years of experience, duration of 
training about food allergies, level of education, perceived cost to produce a modified 
meal, district enrollment, age, and sex of respondent explained the variance in the 
perceived self-efficacy of child nutrition program menu planners to design and 
implement menus for children with food allergies.  Self-efficacy was measured using 
nine items: perceived skill, frequency of training, perceived knowledge, perceived cost 
of menu modifications, district enrollment, years of work experience in child nutrition 
programs, education level achieved, sex, and age of respondent.  Principal components 
factor analysis indicated that the nine items used to measure self-efficacy were a 
unidimensional scale which had a Cronbach’s reliability coefficient of .98.   
Results indicated that perceived knowledge (P=0.0114) was the only significant 
predictor of self-efficacy in child nutrition program menu planners efforts to plan menus 
for children with food allergies (Table 35).   
The study hypothesized that:  
1. The greater the perceived skills, the greater the perceived self-efficacy to plan 
menus for children with food allergies. 
2. The greater the perceived knowledge, the greater the perceived self-efficacy to 
plan menus for children with food allergies. 
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3. The greater the hours of reported training, the greater the perceived self-efficacy 
to plan menus for children with food allergies. 
4. The lower the perceived cost to produce a meal modified for food allergens, the 
greater the perceived self-efficacy to plan menus for children with food allergies. 
5. The greater the reported enrollment of the school district, the greater the 
perceived self-efficacy to plan menus for children with food allergies. 
6. The greater the years of work experience in child nutrition programs, the greater 
the perceived self-efficacy to plan menus for children with food allergies. 
7. The higher the level of education, the greater the perceived self-efficacy to plan 
menus for children with food allergies. 
8. Women have greater perceived self-efficacy to plan menus for children with food 
allergies than men. 
9. The older the menu planner, the greater the perceived self-efficacy to plan menus 
for children with food allergies. 
The hypotheses stating that perceived skills, hours of training, perceived cost, 
district enrollment, years of experience, level of education, sex, and age would affect 
self-efficacy were not supported.  However, the second hypothesis which stated that the 
greater the perceived knowledge, the greater the self-efficacy to plan menus for children 
with food allergies was supported by the findings of this study. 
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Implications 
Findings from this study have implications for child nutrition program 
practitioners.  Child nutrition program personnel have indicated the estimated reported 
incidence of providing accommodations for children with food allergies is increasing 
(SNA, 2012), therefore, additional training, resources, and protocols will be needed to 
provide safe meals for affected children. Training area needs for menu planners were 
identified by respondents of this study and can support development of new resources 
such as a model district policy on child nutrition program meal accommodations with 
inclusion of elements identified by this study.   
Self-efficacy, a construct from the HBM, was used as a framework to investigate 
the knowledge and skills of child nutrition program menu planners toward meal 
accommodations for children with food allergies.  The HBM is one of the best known 
and most frequently used models for behavioral change (Rosenstock, 1974).  The self-
efficacy construct proposes that individuals must feel confident they are competent or 
able to implement a change in order to initiate change as well as sustain behavior.  As 
knowledge was found to be the sole predictor of self-efficacy in this study, child 
nutrition program menu planners should seek as much knowledge as possible in order to 
remain confident about abilities to prepare appropriate and safe meals for children with 
food allergies. 
Knowledge is acquired through the gathering of information from one or many 
sources (Dictionary.com, 2015).  Education and training are some methods that can be 
used to acquire knowledge; however, child nutrition program menu planners can obtain 
132 
 
 
information on food allergy avoidance from many sources.  Molaison and Nettles (2010) 
reported child nutrition program staff indicated food labels were reviewed as the primary 
source of information when preparing modified meals for children at schools.  Delphi 
panel participants from the first phase of this study indicated high importance of the use 
of food and ingredient labels, written statement from a recognized medical authority, and 
web resources, and use of these resources was confirmed by survey respondents in the 
second phase.  Survey respondents also indicated the most common methods of training 
delivery were self-study and reading.  These appear to be adequate and effective 
methods of training delivery to increase knowledge about food allergy.  These 
information materials, as well as the ability to comprehend and interpret them correctly 
appears to be essential to predicting self-efficacy of child nutrition program menu 
planners to design and implement accurate menus for children with food allergies. 
Findings suggest activity based learning would be optimal, utilizing resources 
identified in the Delphi panel phase of this study such as food labels, specification 
sheets, sample medical statements, and online resources, focusing on increasing 
knowledge.  This information can be used by child nutrition program directors to plan 
training and improve knowledge for workers involved in planning, preparing and service 
of meals to children with food allergies.   
  Findings from this study regarding benchmarks of frequency of 
accommodations for children with specific food allergies can be used to plan lower cost 
menus for the most frequently modified allergens.  Concentrating on decreasing food 
and labor costs for the most frequent and most costly food allergen accommodations in a 
133 
 
 
district could have the greatest effect on the child nutrition program budget.  
Specifically, wheat, milk products, and soy allergens were perceived by respondents in 
this study  to cost more to accommodate; in order to have the greatest impact on 
lowering costs, menu planners should concentrate on sourcing substitute foods for 
menus accommodating these allergens using a systematic approach to reduce 
transactional costs such as communication with vendor.  Local food vendors could be 
asked to source and stock common foods used to accommodate these identified 
allergens, which would decrease impact on labor to source and procure substitute foods.  
In addition, implementing production methods to reduce labor impact of 
accommodations for most frequently accommodated allergens would have a positive 
impact on a school district’s labor costs.  District policies and protocols regarding 
children with food allergies can be created or strengthened using the findings from this 
research.  For example, school districts should have a food allergen meal modification 
policy that includes elements of information needed on the written medical statement, 
scope of modifications available, guidelines for contacting parents and school nurse, and 
record keeping directives. 
Findings from this study indicated that, given sufficient knowledge about menu 
modifications for children with food allergies, how to prepare them accurately, and 
sufficient funding resources, menu planners feel confident they have the ability to plan 
and prepare safe meal accommodations for children with food allergies.  District policies 
and protocols should be revised to reflect these findings.  The written medical statement 
was identified as a key piece of guidance in creating a diet best tolerated by the child 
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with food allergies; such a statement should provide information on foods to be omitted 
from the child’s diet as well as what foods can be substituted. 
 
Limitations 
Several limitations are recognized in this study.  Self-reported data was a 
limitation as this method has the potential for personal biases to influence integrity of 
reporting.  Also, child nutrition program menu planners may not have been able to 
accurately estimate whether the cost of a modified meal produced for a child with severe 
food allergy were more, the same, or less, especially considering additional labor time 
that may have been needed to procure and prepare the food.  Menu planners may not 
have wanted to admit the lack of skill in preparing menus to accommodate children with 
special dietary needs, thus positively influencing their responses. 
Dillman et al (2009) suggested that online surveys are especially suited for 
younger respondents, and may have a negative effect on response rates for some 
demographics.  School district technology systems may have firewalls in place 
preventing access of the survey by potential recipients.  Further, individuals with greater 
concern for accommodating children with food allergens may have responded to the 
general survey, biasing the responses.  The results of this study may not be generalizable 
outside the state where data collection was done; however, there are federal regulations 
for administration of child nutrition programs and USDA guidance for meal 
accommodations, therefore this limitation is slight. 
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Conclusions 
 The USDA requires districts make menu modifications for children with food 
allergies with no additional meal reimbursement.  Results of this study indicated that 
child nutrition program menu planners perceived modified meals to cost more than non-
modified meals when planned to accommodate children with wheat, soy, milk products, 
and multiple allergens.  Schools cannot charge more than the price of a regular meal for 
an allergen modified meal, and state and federal reimbursement rates are the same for 
these meals.  Thus, meals modified for certain allergens may place an undue financial 
burden on child nutrition programs; findings from this study provide evidence this is 
certainly the perception in one state.  This study obtained estimates that 0.96% of lunch 
meals served in the state of California were modified to eliminate food allergens; 
accommodations can not only add substantial food and labor costs to nutrition programs 
for children but additional anxiety for the person with the responsibilities for the 
modifications.  Findings from this study indicated knowledge was the sole predictor of 
self-efficacy for menu planners.  Child nutrition programs rely on knowledgeable menu 
planners to keep meals safe for children with food allergies, but also need programs to 
be adequately funded for success. 
  
Recommendations for Future Research 
 Further study in the area of measured costs to produce modified meals for the 
most common allergens would substantiate the need for additional reimbursement 
compensation for allergen modified meals.  Measurement of actual labor and substitute 
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food costs could be accomplished through survey data or researchers’ onsite 
investigations and observations.  Findings from this study regarding identified factors 
that affect costs of food and labor could serve as the basis for further investigation and 
tangible measurements or validated observations. 
 Future research in the area of school district food production systems and the use 
of special kitchens for food allergen modification would provide further insight into best 
practices of school districts.  Results could be integrated into policy guidance 
recommendation to improve integrity of meal accommodations. 
 Additional research in the area of district policies and procedures would assist 
districts in preparing or improving existing documents and practices.  Findings from this 
study provide evidence that a strong policy foundation, as outlined in the USDA 
guidance document, improves self-efficacy in meeting accommodation needs.  Surveys 
to assess frequency of use of this guidance, or similar policies, or sources of information 
and preferred delivery by districts participating in federal child nutrition programs would 
improve consistency of response integrity for modifications to meals for children with 
food allergies.  
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APPENDIX B 
FIRST ROUND E-DELPHI PANEL INVITATION TO PARTICIPATE 
 
Dear ______________, 
You are invited to participate in a special research project to be conducted in Spring 
2014 regarding feeding children with food allergies in schools and related cost issues.  
This important study is being conducted by Iowa State University and will gather expert 
insight regarding this important subject. 
As I am sure you are aware from your experience in the child nutrition field, the number 
and severity of food allergies in children is increasing.  Child nutrition programs play an 
important role in providing food that is safe to eat while at school.  This study is 
intended to focus on child nutrition program staff that participates in menu planning for 
children with food allergies and their perception about the cost of these meal 
accommodations.  
As a participant in this study, you will be asked to complete three to four surveys over a 
three month period that will take approximately 20 - 30 minutes each.  At the conclusion 
of the project you will be given the results from all survey participants. 
Please let me know by Friday, March 14, 2014 via return email if you are willing and 
able to participate in this important research project and I will forward the link to the 
project survey.  Your expert opinion is valuable to the results of this study. 
If you have any questions, please email or call using the contact information below.  
Thank you! 
Lynnelle Grumbles, RD, SNS 
Doctoral Candidate, Hospitality Management 
Iowa State University 
Director of Nutritional Services 
Visalia Unified School District 
801 N. Mooney Blvd., Visalia, CA 93291 
lgrumbles@vusd.org 
559-730-7871 
 
Catherine Strohbehn, PhD, RD, CP-FS 
HRIM Extension Specialist/Professor 
11 MacKay Hall 
Iowa State University 
Ames, IA  50011-1121 
515-294-3527 
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APPENDIX C 
DELPHI PANEL EMAIL TO PARTICIPANTS 
 
Dear ___________, 
Thank you for your interest in participating in a special research project regarding 
feeding children with food allergies in schools and related cost issues.  This important 
study is being conducted by Iowa State University and will gather expert insight 
regarding this important subject. 
As a participant in this study, you will be asked to complete three to four surveys over a 
three month period that will take approximately 20 - 30 minutes each.  At the conclusion 
of the project you will be given the results from all survey participants. 
Please click on the link provided to get started.  
Click here: Food allergies in schools survey 
The next survey will be sent in approximately 30 days. If you have any questions, please 
email or call using the contact information below.  Thank you! 
Lynnelle Grumbles, RD, SNS 
Doctoral Candidate, Hospitality Management 
Iowa State University 
Director of Nutritional Services 
Visalia Unified School District 
801 N. Mooney Blvd., Visalia, CA 93291 
lgrumbles@vusd.org 
559-730-7871 
 
Catherine Strohbehn, PhD, RD, CP-FS 
HRIM Extension Specialist/Professor 
11 MacKay Hall 
Iowa State University 
Ames, IA  50011-1121 
515-294-3527 
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APPENDIX D 
FIRST ROUND QUESTIONS FOR DELPHI PANEL 
 
This survey is part of a special research project regarding feeding children with food 
allergies in schools and related cost issues.  This study is being conducted by Iowa State 
University and will gather expert insight regarding this important subject. 
 
As a participant in this study, you will be asked to complete two to three surveys over a 
three month period that will take approximately 20 – 30 minutes each. This is the FIRST 
survey in the study. 
 
For the purpose of this study, food allergy will be defined as an adverse reaction to 
one of the eight most common allergens: milk products, eggs, peanuts, tree nuts, 
fish, shellfish, soy, and wheat. 
 
Do you agree to participate in this survey?   
Yes 
No (If no is selected, skip to end of survey – thank you for your participation.) 
 
In your current position, do you plan modified meals for children with food allergies 
and/or do you supervise individuals who plan modified meals for children with food 
allergies? 
Yes, I plan modified meals 
Yes, I supervise the planning of modified meals by others 
No,  I don’t plan or supervise the planning of modified meals (If no is selected, skip 
to end of survey – thank you for your participation.) 
 
 
For the following questions, please provide as many responses as needed to 
thoroughly answer each question. 
 
What knowledge and skills do you think are needed by child nutrition program menu 
planners to accurately prepare menus for children with food allergies? 
 
What training do you think is needed for menu planners to accurately prepare menus for 
children with food allergies in your school district? 
 
What resources are used to prepare menus for children with food allergies in your school 
district? 
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What policies and/or protocols are in place at your school or district regarding menu 
planning for children with food allergies in your school district? 
 
What factors affect cost of food in planning, preparation, and service of modified meals 
for children with food allergies in your school district? 
 
What factors affect cost of labor in planning, preparation, and service of modified meals 
for children with food allergies in your school district? 
 
What factors affect the choices of substitute foods used to prepare meals to 
accommodate children with food allergies in your school district?  
 
What is the job title of person(s) responsible to plan menus for children with food 
allergies in your school district?   
 
What other job responsibilities does this position have? 
 
What is the job title of the person(s) responsible to prepare meals for children with food 
allergies in your district? 
 
How many students are enrolled in your school district? Please include any students in 
districts/agencies your district/agency contracts with to provide meals.  
0-2,500 students 
2,501-10,000 students 
10,001-25,000 students 
More than 25,000 students 
 
In what county is the school district where you are employed? ___________ 
 
What is your current job title? 
Child nutrition program director 
Child nutrition program coordinator 
Child nutrition program supervisor 
Child nutrition program manager 
Other: Please specify _________________ 
 
How many years have you been in your current position? 
0-1 year 
2-5 years 
6-10 years 
11-15 years 
16-20 years 
21+ years 
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What is the highest level of education you have obtained? 
High school graduate 
Some college 
Associates degree 
Specialist degree 
Bachelor degree 
Master’s degree 
Doctorate degree 
 
What is your gender? 
Male 
Female 
 
What is your age range? 
Under 21 years old 
21-25 years old 
26-30 years old 
31-40 years old 
41-50 years old 
51-60 years old 
61years or older 
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APPENDIX E 
DELPHI PANEL SECOND EMAIL CORRESPONDENCE 
 
Food Allergy Study: Second Survey 
 
Dear _______, 
Thank you for your responses last month to the Iowa State University survey about 
feeding children with food allergies in schools and related cost issues. This is the second 
survey in the study to gather expert insight regarding this important subject.  
As I am sure you are aware from your experience in the child nutrition field, the number 
and severity of food allergies in children is increasing.  Child nutrition programs play an 
important role in providing food that is safe to eat while at school.  This study is 
intended to focus on child nutrition program staff that participates in menu planning for 
children with food allergies and their perception about the cost of these meal 
accommodations.  
This survey should take approximately 15 – 20 minutes to complete. Please complete 
the survey by Wednesday May 28, 2014.  At the conclusion of the project you will be 
given the results from all survey participants. Your expert opinion is valuable to the 
results of this study and I thank you for your participation. 
 Please click on this link to take the survey: Food Allergies in Schools: Second survey 
If you have any questions, please email or call using the contact information 
below.  Thank you! 
  
Lynnelle Grumbles, RD, SNS 
Doctoral Candidate, Hospitality Management 
Iowa State University 
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APPENDIX F 
SECOND ROUND QUESTIONS FOR DELPHI PANEL 
 
This survey is part of a special research project regarding feeding children with food 
allergies in schools and related cost issues.  This study is being conducted by Iowa State 
University and will gather expert insight regarding this important subject. 
As a participant in this study, you will be asked to complete two to three surveys over a 
three month period that will take approximately 20 – 30 minutes each. This is the 
SECOND survey in the study. 
 
For the purpose of this study, food allergy will be defined as an adverse reaction to 
one of the eight most common allergens: milk products, eggs, peanuts, tree nuts, 
fish, shellfish, soy, and wheat. 
 
Do you agree to participate in this survey?   
Yes 
No (If no is selected, skip to end of survey – thank you for your participation.) 
 
For the following questions, please rate using the following 5 point scale of 
importance. 
 
How important is it that child nutrition menu planners have the following knowledge and 
skills to accurately plan menus for children with food allergies? 
 
Not important 
Somewhat important 
Moderately Important 
Important 
Very important 
No opinion 
 
Knowledge of causes, symptoms, severity, psychological effects of food allergies in 
children 
Ability to read food labels and prepare special food items 
Knowledge of sanitation, food safety, and cross-contamination 
Ability to train food service workers about food preparation for food allergic children 
Knowledge of federal meal program regulations and menu planning 
Ability to collaborate with parents, health care professionals, food production workers 
Other: ________ 
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How important is it that child nutrition program menu planners have training in the 
following topic areas to accurately prepare menus for children with food 
allergies. 
 
Not important 
Somewhat important 
Moderately Important 
Important 
Very important 
No opinion 
 
Child nutrition program guidelines and regulations 
General aspects of nutrition for children 
Causes and effects of food allergies 
Menu preparation/reading ingredient labels 
Best practices from other schools 
Food safety/sanitation/prevention of cross-contamination 
Communication with medical authority/nurse/parents/students 
Other: ________ 
 
 
How important are the following resources used to plan menus for children with food 
allergies? 
 
Not important 
Somewhat important 
Moderately Important 
Important 
Very important 
No opinion 
 
Diet order from medical authority 
Food labels/ingredient list/specs 
Web resources such as FARE, FAAN, NFSMI, etc. 
Registered dietitian/local hospital dietitian 
Communication with school nurse, parent, student, food workers to implement menu 
Written menus and production records 
Other: ___ 
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Rate the importance of the following policies and/or protocols in planning menus for 
children with food allergies. 
 
Not important 
Somewhat important 
Moderately Important 
Important 
Very important 
No opinion 
 
USDA Guidance Manual “Accommodating Children with Special Dietary Needs"  
Requirement of medical statement from licensed physician/reviewed for complete 
information 
Alert on point of sale computer system to identify students with food allergy 
accommodations 
Designated menu planner for special diets 
Designated food service worker to prepare diets for allergy accommodations 
Meet with parent/school staff/nurse before starting special diet 
Train for site staff 
Other: ____ 
 
 
Rate the importance of the following factors that affect cost of food in planning modified 
meals for children with food allergies. 
 
Not important 
Somewhat important 
Moderately Important 
Important 
Very important 
No opinion 
 
How frequently students with allergies eat meals 
Whether modified meals meet reimbursable meal criteria 
Ease of procuring food items for modification  
Labor to prep product at school site 
Type and severity of allergies 
Cost of special foods 
Staff training 
Other: ________ 
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Rate the importance of the following factors that affect cost of food in preparation of 
modified meals for children with food allergies. 
 
Not important 
Somewhat important 
Moderately Important 
Important 
Very important 
No opinion 
 
How frequently students with allergies eat meals 
Whether modified meals meet reimbursable meal criteria 
Ease of procuring food items for modification Labor to prep product at school site 
Type and severity of allergies 
Cost of special foods 
Staff training 
Other: ________ 
 
 
Rate the importance of the following factors that affect cost of food in the service of 
modified meals for children with food allergies. 
 
Not important 
Somewhat important 
Moderately Important 
Important 
Very important 
No opinion 
 
How frequently students with allergies eat meals 
Whether modified meals meet reimbursable meal criteria 
Ease of procuring food items for modification Labor to prep product at school site 
Type and severity of allergies 
Cost of special foods 
Staff training 
Other: ________ 
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Rate the importance of the following factors that affect cost of labor in planning 
modified meals for children with food allergies. 
 
Not important 
Somewhat important 
Moderately Important 
Important 
Very important 
No opinion 
 
Time to research and purchase products 
Time to plan special diets 
Time to communicate plan and train food workers 
Time to prep food separately 
Time to do extra work on production records and pack-out sheets 
Other: _____ 
 
 
Rate the importance of the following factors that affect cost of labor in preparation of 
modified meals for children with food allergies. 
 
Not important 
Somewhat important 
Moderately Important 
Important 
Very important 
No opinion 
 
Time to research and purchase products 
Time to plan special diets 
Time to communicate plan and train food workers 
Time to prep food separately 
Time to do extra work on production records and pack-out sheets 
Other: _____ 
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Rate the importance of the following factors that affect cost of labor in service of 
modified meals for children with food allergies. 
 
Not important 
Somewhat important 
Moderately Important 
Important 
Very important 
No opinion 
 
Time to research and purchase products 
Time to plan special diets 
Time to communicate plan and train food workers 
Time to prep food separately 
Time to do extra work on production records and pack-out sheets 
Other: _____ 
 
 
Rate the importance of the following factors that affect choices of substitute foods used 
to prepare meals to accommodate children with food allergies. 
Not important 
Somewhat important 
Moderately Important 
Important 
Very important 
No opinion 
 
Ingredients of food items (food does not contain allergen) 
Ease of food preparation for staff 
Production method used 
Service method used 
Availability of sourcing food from vendor or go to local store 
Cost of food 
Student acceptance/food preferences 
Other: _____ 
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How does the cost to produce a modified meal for a child with each of the following 
allergies compare to the cost of a non-modified meal in your operation?  Do 
meals cost less, the same, or more? Please comment in the space provided. 
 
Milk products 
Eggs 
Peanuts 
Tree nuts 
Fish 
Shellfish 
Soy 
Wheat 
Multiple allergies 
 
 
Indicate your confidence level with planning a menu for a child with each of the 
following allergies: 
 
Not confident 
Somewhat confident 
Moderately confident 
Confident  
Highly confident 
 
Milk products 
Eggs 
Peanuts 
Tree nuts 
Fish 
Shellfish 
Soy 
Wheat 
Multiple allergies 
 
 
Thank you for your participation in this important study. 
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APPENDIX G 
GENERAL SURVEY INFORMED CONSENT AND INVITATION EMAIL 
You are invited to participate in a special research study regarding feeding children with 
food allergies in schools and your perceptions of related cost issues.  This important 
study is being conducted by Iowa State University and will gather expert insight 
regarding this subject.  
Title of Study: Child Nutrition Program Practices and Costs Associated with Meals for 
Children with Food Allergies in Schools 
Investigators: Lynnelle Grumbles and Dr. Catherine Strohbehn 
This is a research study.  This document has information to help you decide whether or 
not you wish to participate.  Research studies include only people who choose to take 
part—your participation is completely voluntary.   
The purpose of this study is to learn more about the skills, knowledge, and confidence 
that child nutrition program menu planners in California have to plan menus for children 
with food allergies and related cost issues. You are being asked to take part in this study 
because you are a child nutrition program director or the program contact person in a 
public school in California. 
If you agree to participate you will be requested to respond to an online survey. Your 
participation will last for approximately 15-20 minutes. You will not have any costs 
from participating in this survey.  You may not receive any direct benefit from taking 
part in this study. At the end of the survey, you will be asked to submit your name and 
email address if you would like to be included in a random drawing for one (1) of four 
(4) $50 Target gift cards. This information will only be used for the random drawing. 
The names and email addresses will be removed from the survey responses.  The contact 
information will be destroyed when the random drawing is complete. You are able to 
withdraw from the survey at any time. No foreseeable risks are possible for survey 
participation. 
 
This research will benefit society by providing a better understanding of school district 
policies and protocols regarding modified meals for children with food allergies; 
potentially assist with the development of training for child nutrition program personnel; 
and may possibly help school districts budget for accommodations needed in child 
nutrition programs.   
 
Records identifying participants will be kept confidential to the extent permitted by 
applicable laws and regulations and will not be publically available. However, federal 
government regulatory agencies, auditing departments of Iowa State University, and the 
Institutional Review Board (a committee that reviews and approves research studies with 
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human subject research studies) may inspect and/or copy study records for quality 
assurance and analysis. These records may contain private information.  Any individual 
identifying information will not be published; only summarized data will appear in any 
publication. 
 
Participating in this study is completely voluntary. You may choose not to take part in 
the pilot study or to stop participating at any time, for any reason, without penalty or 
negative consequences. You can skip any questions in the survey that you do not wish to 
answer. You are encouraged to ask questions at any time. 
 
For further information, please contact Lynnelle Grumbles, at grumbles@iastate.edu, 
(661) 295-1574 or Dr. Catherine Strohbehn, at cstrohbe@iastate.edu, (515) 294-7575. If 
you have any questions about the rights of research subjects or research-related injury, 
please contact the IRB Administrator, (515) 294-4566, IRB@iastate.edu, or Director, 
(515) 294-3115, Office for Responsible Research, 1138 Pearson Hall, Iowa State 
University, Ames, Iowa 50011. 
 
This survey should be completed by one person at your school district that plans or 
supervises the planning of modified meals for children with food allergies.  If you do not 
meet these criteria, please forward to the appropriate individual in your district and 
encourage them to respond. 
Click here to begin the online survey. 
 
If you have any questions, please email or call using the contact information below. 
Sincerely, 
Lynnelle Grumbles, RD, SNS 
Doctoral Candidate, Hospitality Management 
Iowa State University 
Chief Executive Officer 
Santa Clarita Valley School Food Services Agency, JPA 
25210 Anza Drive, Santa Clarita, CA  91355 
grumbles@iastate.edu 
lgrumbles@scvsfsa.net 
(661) 295-1574 x103 
 
Catherine Strohbehn, PhD, RD, CP-FS 
HM Extension Specialist/Professor 
11 MacKay Hall 
Iowa State University 
Ames, IA  50011-1121 
cstrohbe@iastate.edu 
515-294-3527 
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APPENDIX H 
GENERAL SURVEY 
This study is being conducted by Iowa State University and will gather expert insight 
regarding feeding children with food allergies in schools and related cost issues. This 
survey should be completed by one person in your district that plans or supervises the 
planning of modified meals for children with food allergies.   
 
For the purpose of this study, food allergy will be defined as an adverse reaction to 
one of the eight most common allergens: milk products, eggs, peanuts, tree nuts, 
fish, shellfish, soy, and wheat. 
 
Q1  Do you agree to participate in this survey?   
 Yes 
 No (end of survey – thank you for your participation) 
 
Q2  In your current position do you plan modified meals for children with food 
allergies? 
Yes 
No 
 
Q3  In your current position do you supervise individuals who plan modified meals for 
children with food allergies? 
Yes 
No  
  
165 
 
 
Q4  Please indicate your level of agreement with the type of knowledge needed to plan 
menus for children with food allergies using the five point scale where 
1=strongly disagree and 5=strongly agree. 
 
Strongly 
Disagree Disagree Neutral Agree 
Strongly 
Agree 
1 2 3 4 5 
Causes of food allergies in 
children 
○ ○ ○ ○ ○ 
Symptoms caused by a food 
allergy reaction 
○ ○ ○ ○ ○ 
Severity of a food allergy 
reaction 
○ ○ ○ ○ ○ 
Psychological effects of having 
a food allergy 
○ ○ ○ ○ ○ 
Food service sanitation ○ ○ ○ ○ ○ 
Food safety practices ○ ○ ○ ○ ○ 
Cross-contamination/cross-
contact practices 
○ ○ ○ ○ ○ 
General child nutrition 
Program regulations 
○ ○ ○ ○ ○ 
Menu planning regulations for 
child nutrition programs 
○ ○ ○ ○ ○ 
 
Q5  Please indicate your level of agreement with the types of skills needed by child 
nutrition program menu planners to accommodate children with food allergies 
using the five point scale where 1=strongly disagree and 5=strongly agree. 
 
Strongly 
Disagree Disagree Neutral Agree 
Strongly 
Agree 
1 2 3 4 5 
Ability to prepare special food 
items  
○ ○ ○ ○ ○ 
Ability to read ingredient 
labels and identify items 
related to allergy 
○ ○ ○ ○ ○ 
Ability to communicate with 
parents 
○ ○ ○ ○ ○ 
Ability to collaborate with 
healthcare professionals 
○ ○ ○ ○ ○ 
Ability to collaborate with food 
production workers 
○ ○ ○ ○ ○ 
Ability to train food service 
workers about food preparation 
for allergic children 
○ ○ ○ ○ ○ 
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Q6  Please indicate your level of agreement with the training areas needed by child 
nutrition program menu planners to accommodate children with food allergies 
using the five point scale where 1=strongly disagree and 5=strongly agree. 
 
Strongly 
Disagree Disagree Neutral Agree 
Strongly 
Agree 
1 2 3 4 5 
General information about 
nutrition for children 
○ ○ ○ ○ ○ 
Causes and effects of food 
allergies 
○ ○ ○ ○ ○ 
Menu preparation for specific 
food allergens 
○ ○ ○ ○ ○ 
Reading ingredient labels to 
identify food allergens 
○ ○ ○ ○ ○ 
Child nutrition program 
guidelines and regulations 
○ ○ ○ ○ ○ 
Best practices from other 
schools 
○ ○ ○ ○ ○ 
Food service sanitation ○ ○ ○ ○ ○ 
Food safety practices ○ ○ ○ ○ ○ 
Prevention of cross-
contamination/cross-contact 
○ ○ ○ ○ ○ 
Communication with medical 
authority/nurse 
○ ○ ○ ○ ○ 
Communication with parents 
and students 
○ ○ ○ ○ ○ 
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Q7  Please indicate the extent these listed resources or practices are used to plan menus 
for children with food allergies in your school district: 
 Never 
Used 
Infrequently 
Used 
Sometimes 
Used 
Frequently 
Used 
Always 
Used 
Diet order from medical 
authority 
○ ○ ○ ○ ○ 
Food labels, ingredient 
list, food specifications 
○ ○ ○ ○ ○ 
Web resources such as 
Food Allergy Research 
and Education (FARE), 
Food Allergy and 
Anaphylaxis Network 
(FAAN), National Food 
Service Management 
Institute (NFSMI), or 
others 
○ ○ ○ ○ ○ 
Registered Dietitian or 
local hospital dietitian 
○ ○ ○ ○ ○ 
Communication with 
school nurse 
○ ○ ○ ○ ○ 
Communication with 
parent 
○ ○ ○ ○ ○ 
Communication with 
student 
○ ○ ○ ○ ○ 
Communication with 
food workers to 
implement menu 
○ ○ ○ ○ ○ 
Written menus ○ ○ ○ ○ ○ 
Production records ○ ○ ○ ○ ○ 
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Q8  Please indicate the extent these listed policies, protocols, and/or resources are used 
to plan menus for children with food allergies in your school district: 
 Never 
Used 
Infrequently 
Used 
Sometimes 
Used 
Frequently 
Used 
Always 
Used 
"Accommodating Children 
with Special Dietary 
Needs" USDA guidance 
manual 
○ ○ ○ ○ ○ 
“Voluntary Guidelines for 
Managing Food Allergies 
in Schools and Early Care  
and Education Programs” 
CDC guidelines 
publication 
○ ○ ○ ○ ○ 
Requirement of complete 
medical statement from 
medical authority 
○ ○ ○ ○ ○ 
Annual renewal of medical 
statement 
○ ○ ○ ○ ○ 
Point of sale computer 
system to alert staff to 
food allergic child 
○ ○ ○ ○ ○ 
Special menu designed for 
food workers to follow 
○ ○ ○ ○ ○ 
Child nutrition program 
personnel meet with parent 
prior to starting special 
diet 
○ ○ ○ ○ ○ 
Child nutrition program 
personnel meet with 
school staff prior to 
starting special diet 
○ ○ ○ ○ ○ 
Child nutrition program 
personnel meet with 
school nurse prior to 
starting special diet 
○ ○ ○ ○ ○ 
Training for site 
manager/supervisor 
○ ○ ○ ○ ○ 
Training for all school site 
staff 
○ ○ ○ ○ ○ 
Other: (please specify) 
____________ 
 
○ ○ ○ ○ ○ 
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Q9  Please indicate your level of agreement with factors affecting the cost of food in 
planning, preparing, and service of modified meals for children with food 
allergies in your school district using the five point scale where 1=strongly 
disagree and 5=strongly agree. 
 
Strongly 
Disagree Disagree Neutral Agree 
Strongly 
Agree 
1 2 3 4 5 
Type of allergy ○ ○ ○ ○ ○ 
Severity of allergy ○ ○ ○ ○ ○ 
Additional cost of special 
foods 
○ ○ ○ ○ ○ 
Meal meets reimbursable meal 
criteria 
○ ○ ○ ○ ○ 
Other: (please specify) 
____________ 
 
○ ○ ○ ○ ○ 
 
 
Q10  Please indicate your level of agreement with factors affecting the cost of labor in 
planning, preparing, and service of modified meals for children with food 
allergies in your school district using the five point scale where 1=strongly 
disagree and 5=strongly agree. 
 
Strongly 
Disagree Disagree Neutral Agree 
Strongly 
Agree 
1 2 3 4 5 
Research of suitable 
substitutions 
○ ○ ○ ○ ○ 
Purchase of special food 
products 
○ ○ ○ ○ ○ 
Planning special diet menus ○ ○ ○ ○ ○ 
Communication of menu plan 
with other food workers 
○ ○ ○ ○ ○ 
Training food workers ○ ○ ○ ○ ○ 
Preparation of food at school 
site instead of central kitchen 
○ ○ ○ ○ ○ 
Preparation of food separately 
to avoid cross-contact 
○ ○ ○ ○ ○ 
Additional time for 
documentation on production 
records, pack-out sheets 
○ ○ ○ ○ ○ 
Other: (please specify) 
_______________ 
 
○ ○ ○ ○ ○ 
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Q11  Please indicate your level of agreement with impact of these listed factors on 
selection of substitute foods used to accommodate children with food allergies in 
your school district using the five point scale where 1=strongly disagree and 
5=strongly agree. 
 
Strongly 
Disagree Disagree Neutral Agree 
Strongly 
Agree 
1 2 3 4 5 
Ingredients of food items (food 
does not contain allergen) 
○ ○ ○ ○ ○ 
Ease of food preparation for 
staff 
○ ○ ○ ○ ○ 
District’s current food 
production method (Ex: Cook 
chill, on-site) 
○ ○ ○ ○ ○ 
Ability to source substitute 
food from vendor 
○ ○ ○ ○ ○ 
Availability of substitute food 
from local sources 
○ ○ ○ ○ ○ 
Cost of food substituted ○ ○ ○ ○ ○ 
Student acceptance of 
substituted food 
○ ○ ○ ○ ○ 
Other: (please specify) 
_______________ 
 
○ ○ ○ ○ ○ 
 
 
Q12  Please select the best response. 
Would you say the cost (food and labor) to produce a modified meal for a child 
with one of these specific food allergies is less, the same, or more than the cost 
for a non-modified meal? 
 Costs Less 
Costs the 
Same 
Costs 
More 
Don’t 
Know 
Milk products ○ ○ ○ ○ 
Eggs ○ ○ ○ ○ 
Peanuts ○ ○ ○ ○ 
Tree nuts ○ ○ ○ ○ 
Fish ○ ○ ○ ○ 
Shellfish ○ ○ ○ ○ 
Soy ○ ○ ○ ○ 
Wheat ○ ○ ○ ○ 
Multiple allergens ○ ○ ○ ○ 
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Q13  Do you believe you currently have the skills necessary to plan a menu for a child 
with each of the following allergies? 
 Yes No 
Don’t 
Know 
Milk products ○ ○ ○ 
Eggs ○ ○ ○ 
Peanuts ○ ○ ○ 
Tree nuts ○ ○ ○ 
Fish ○ ○ ○ 
Shellfish ○ ○ ○ 
Soy ○ ○ ○ 
Wheat ○ ○ ○ 
Multiple allergens ○ ○ ○ 
 
Q13a Do you believe you currently have the knowledge necessary to plan a menu for a 
child with each of the following allergies? 
 Yes No 
Don’t 
Know 
Milk products ○ ○ ○ 
Eggs ○ ○ ○ 
Peanuts ○ ○ ○ 
Tree nuts ○ ○ ○ 
Fish ○ ○ ○ 
Shellfish ○ ○ ○ 
Soy ○ ○ ○ 
Wheat ○ ○ ○ 
Multiple allergens ○ ○ ○ 
 
Q14  Please indicate your level of agreement with the following statement? 
I am confident that I can plan a menu for children with the following food 
allergies…. 
 
Strongly 
Disagree Disagree Neutral Agree 
Strongly 
Agree 
1 2 3 4 5 
Milk products ○ ○ ○ ○ ○ 
Eggs ○ ○ ○ ○ ○ 
Peanuts ○ ○ ○ ○ ○ 
Tree nuts ○ ○ ○ ○ ○ 
Fish ○ ○ ○ ○ ○ 
Shellfish ○ ○ ○ ○ ○ 
Soy ○ ○ ○ ○ ○ 
Wheat ○ ○ ○ ○ ○ 
Multiple allergens ○ ○ ○ ○ ○ 
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Q15   How many lunch meals are served daily in your school district? 
 
_____ Number of lunch meals served 
 
 
Q16   Currently about how many of the students in your school district have written 
allergy statements on file? 
 
_____ Number of students with allergy statements on file 
 
 
Q17   About how many allergy statements are for one of the eight most common 
allergens: milk products, eggs, peanuts, tree nuts, fish, shellfish, soy, and wheat 
in your school or district? 
 
_____ Number of allergy statements for common allergens 
 
 
Q18   About how many modified lunch meals are prepared each day for children with 
one of the eight most common allergies? 
 
_____ Number of lunch meals prepared each day for children with common allergies 
 
Q19  Of the modified lunch meals that are prepared by your school district, about how 
many modified meals are for each of the following allergens? 
____ number of meals modified for milk products allergy 
____ number of meals modified for egg allergy 
____ number of meals modified for peanut allergy 
____ number of meals modified for tree nut allergy 
____ number of meals modified for fish allergy 
____ number of meals modified for shellfish allergy 
____ number of meals modified for soy allergy 
____ number of meals modified for wheat allergy 
____ number of meals modified for multiple allergens 
 
 
Q20   Have you ever had food allergy training? 
○ Yes  
○ No (If respondent answers “no” to Q20, skip to Q24) 
○ Don’t know 
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Q21   How did you receive the food allergy training? (Select as many as needed) 
○ Part of a college or technical school class 
○ Full day seminar 
○ Online training such as a webinar 
○ Part of food safety training class 
○ Session at a professional conferences or workshop 
○ District in-service training 
○ Self-study, reading 
○ On the job training 
○ Other: (please specify) ______________ 
  
 
Q22   Did any of the food allergy training occur in the past 3 years? 
○ Yes  
○ No (If respondent answers “no” to Q22, skip to Q24) 
○ Don’t know 
 
Q23   About how many hours of food allergy training have you had in the past 3 years? 
○ Less than 1 hour 
○ 1-3 hours 
○ 4-6 hours 
○ More than 6 hours 
 
 
Demographics 
Q24  About how many students are enrolled in your school district for the current school 
year? Please include students in schools your district’s child nutrition program 
contracts with to provide meals.  
○ 0-2,500 students 
○ 2,501-10,000 students 
○ 10,001-25,000 students 
○ More than 25,000 students 
 
 
Q25  What percent of enrolled students in the district are eligible for free, reduced price, 
and paid meals? Please include students in schools your district’s child nutrition 
program contracts with to provide meals. 
 % free eligible students 
 % reduced price eligible students 
 % paid eligible students 
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Q26  Which of the following best describes your current job title? 
○ Child Nutrition Program Director 
○ Child Nutrition Program Coordinator 
○ Child Nutrition Program Supervisor 
○ Child Nutrition Program Manager 
○ Child Nutrition Program Specialist 
○ Dietitian 
○ Nurse 
○ 
Other: Please specify _________________ 
 
Q27  In what California county is the school district where you are employed located? 
___________ 
 
 
Q28  How many years have you been in your current position? 
○ 0-1 year 
○ 2-5 years 
○ 6-10 years 
○ 11-15 years 
○ 16-20 years 
○ More than 20 years 
 
 
Q29  How many years have you worked in child nutrition programs? 
○ 0-1 year 
○ 2-5 years 
○ 6-10 years 
○ 11-15 years 
○ 16-20 years 
○ More than 20 years 
 
 
Q30  What is the highest level of education you have obtained? 
○ High school graduate 
○ Some college 
○ Associates degree 
○ Bachelor degree 
○ Master’s degree 
○ Specialist degree 
○ Doctorate degree 
○ Other: (specify) ______________ 
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Q 31  Do you hold any of the following professional certifications or credentials?  Please 
write in the name of your credential if it is not listed. Select all that apply. 
○ SNA Certificate in School Nutrition 
○ Food Safety Certified (Ex: ServSafe®) 
○ Registered Dietitian (RD or RDN) 
○ School Nutrition Specialist (SNS) 
○ Dietetic Technician, Registered (DTR) 
○ Dietary Manager (CDM) 
○ Registered Nurse (RN) 
○ Other: (specify)  __________________ 
 
 
Q 32  What is your gender? 
○ Male 
○ Female 
○ Prefer not to answer 
 
 
Q 33  Please choose your age category: 
○ Under 21 years old 
○ 21-25 years old 
○ 26-30 years old 
○ 31-40 years old 
○ 41-50 years old 
○ 51-60 years old 
○ 61years or older 
 
Thank you for participating in this important survey!  
 
